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THE  ULTIMATE  IN  QUALITY.  .  . 


TYPICAL  LS  LOW  LEVEL  TRANSFORMERS 
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TYPICAL  LS  OUTPUT  TRANSFORMERS 


N  y. 

"AatM" 


UTC  linaar  Standard  Audio  Trontformeri  represent  the  closest  approach 
to  the  ideal  component  from  the  standpoint  of  uniform  frequency  re¬ 
sponse,  lone  wave  form  distortion,  high  efficiency,  thorough  shielding 
and  utmost  dependability 


UTC  linear  Standard  Tronsformers  feature  .  .  . 
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LOCATING  BRAIN  TUMORS .  COVtR 

Itotron,  doelopcd  by  the  Nuclear  Instrument  and  Chemical  Corp ,  u  ei  t<}  Geigor  counters  to  locate  concentration  ol 
radioactire  trocer  m  ricinity  of  broin  tumor  (see  p  72) 

DUAL  STANDARDS  FOR  TELEVISION  SCANNING  .  . 66 

FCC  proposal  poses  difficult  technicol  questions  Possible  answers  ore  summarized 

RADIATION  COUNTERS  AID  BRAIN  TUMOR  DIAGNOSIS,  by  Richord  G  Davis  72 

Locote  accumulation  ol  rodioactive  material  in  vicinity  of  tumorous  tissue 

DESIGNING  THE  BRIDGEPORT  UHF  ANTENNA,  by  R.  M.  Scudder  76 

Problem  of  obtaining  high  effective  transmitter  power  at  uhl  is  solved  with  high  gain  omnidirectiiinol  ontenno 

COMPACT  AMPLIFIER  FOR  AIRCRAFT  TESTS,  by  John  Foster  and  Toft  Wrotholl  8) 

Carrier  amplifier  with  sensitivity  of  8  zv  input  per  ma  output  occupes  76S  cu  m  comp'etc  with  dvnomotor  ^ 

TIRE  TREAD  NOISE  ANALYZER,  by  S.  A.  Lippmann  and  K.  A.  Ferguson  84 

Photoelectric  commutotor  ungotes  microphone  circuit  to  select  noise  from  one  of  mony  sample  treads  cut  into  t  re 

OVERTONE  CRYSTAL  OSCILLATOR  DESIGN,  by  George  H.  Lister  88 

Circuit  permits  direct  operation  on  high  order  overtones  well  above  100  me  with  better  stability  than  quartz  crystal  alone 

32-CHANNEL  HIGH-SPEED  COMMUTATOR,  by  N.  Alpert,  J.  Luongo  and  W.  Wiener  94 

All  electronic  system  providey,  sampling  rotes  up  to  1,000  cps 

PRODUCTION  EXPERIENCE  WITH  A  40-MC  l-F  RECEIVER,  by  D  W  Pugsley  98- 

How  a  20  me  I  f  receiver  was  redesigned  to  meet  new  standords 

MICROWAVE  SWEEP  GENERATOR,  by  L.  C.  Eisaman  101 

Motor  driven  plunger  sweeps  klystron  cavity  from  2.600  to  3.400  me 

SHAPE  RECORDING  WITH  RATIO-MODULATED  TAPE,  by  Robert  R.  Perron  104 

Memory  for  automatic  machinery  is  occurate  to  0  66  percent  of  radius  in  copying  curves 

QUENCH  CONTROLLER  FOR  STEEL,  by  W.  K.  Halstead  and  L.  D.  Jaffe  109 

Part  plunged  in  water  chonges  flu>  linkage  between  coils  as  it  cools  and  octuotes  olarms 

ELECTRICAL  COLOR  FILTERS,  by  V,  Bobits  and  H.  Frank  Hicks,  Jr  112 

Varying  electric  and  magnetK  fields  control  color  of  transmitted  light 

GAIN-BANDWIDTH  NOMOGRAPH  (Reference  Sheet),  by  Chester  W.  Young  116 

Speeds  calculations  in  designing  single  tuned  amplifiers  and  shows  overall  eftect  of  vorying  ony  porometer 


BUSINESS  BRIEFS  M  ELECTRON  ART  124  NEW  BCX^ES  134 

CROSSTALK  ii  NEW  PRODUCTS  I2t  BACKTALK  134 

TUBES  AT  WORK  120  NEWS  OF  THE  INDUSTRY  132  INDEX  TO  ADVERTISERS  (Last  Page* 


•t 


DONALD  G.  FINK,  Editor,  W,  W,  MocDONALD,  Managing  fditor;  John  Morkus,  Vin  Zeluff,  A  A  McKenzie,  Associate  Editors,  Williom 
P  O  Brien,  James  D  Fahnestock,  Assistont  Editors,  John  M  Carroll  (on  Military  Leave),  Ann  Mastropolo,  Morilyn  Wood,  [ditariol  Assistants, 
Gladys  T  Montgomery,  Washington  Editor,  Harry  Phillips,  Art  Director,  Eleanor  Luke,  Art  Assistont 

KEITH  HENNEY,  Consulting  Editor 

H.  W.  MATEER,  Publisher,  WALLACE  B.  BLOOD,  Monoger,  R  S.  Quint,  Buyers'  Guide  Monagti,  D  H  Miller,  Jomes  Girdwood,  New 
York,  Wm  S  Hodgkinson,  New  Ingland,  Warren  W  Shew,  Philadelphia,  C  D  Wordner,  Chicogo,  J  L.  Phillips,  Clevelond,  J  W  Otterson, 
Son  Froncisco,  Carl  W  Dysinger,  Los  Angeles,  Ralph  C  Maultsby,  Atlanta,  Bernard  H.  Butler,  London,  Ingland 


Contents  Copyrigkt  IPSO,  by  McGrow  Hill  Publishing  Company.  Inc  All  Rights  Reserved  McGRAW-HILL  PUBLISHING  COMPANY,  INCOR- 
PORATEO  JAMES  H  McCiRAW  (It40  l«4|i.  Founder  •  PUBLICATION  OFFICE,  M  124  North  Broadway,  Albany  I,  N  Y  .  USA 
EDITORIAL  AND  EXECUTIVE  OFFICES.  130  West  42nd  St  ,  New  York  14,  N  T.,  U.  S.  A 

Curtis  w  MiCinw.  PresidrnI  Willn/d  T  Chevolivr.  Ciecutive  VKw-Presidvnt:  loseph  A.  Cerordi,  Vlee-President  end  Treasurer:  John  I.  Cooke,  Secrotarv.  Paul  Manttaaiorv. 
Senior  Vira-Prosidont.  PuMirations  Division.  Raloh  B  Smith.  CdilorSal  Oirotlor.  ISotson  Bond.  Vico-ProoidenI  and  DIracSor  sd  Advortlsind:  J.  4.  Blarkbura.  Jr.,  Vlro- 
Pirsidont  and  Oirortor  of  Cirrulation  Oostor  Kooror  Oirortor  or  economics  Ooaortment.  Russell  F.  Andersen.  Cditac,  World  Nows. 

ELECTRONICS  Nosnmbec.  IVSO  Vet  21:  No  II  Pubtlshod  manthiv  with  an  additional  Issue  In  Juno,  pclco  7Se  a  saov  tor  U.  S.  and  aoosooslans.  and  Canada;  41.40  tar 
Latin  America.  S2  00  tor  all  other  lorolan  countrSos  Buycri’  Guide  12  00  Altow  at  least  ton  dav«  tor  chanio  of  address.  All  communications  about  subocriotiens 
should  ho  addinssod  to  the  Oirortor  at  Circulation  hubocription  ratoo — United  Statoo  and  oossoosions.  S4  00  a  year,  SOJIO  tor  two  years.  412  00  tor  three  years.  Canada 
iCanadian  funds  acroptodi.  SIO.OO  a  year.  SIh  00  for  two  years.  S20.00  tar  throe  years.  Latin  American  oeuntrles  414  00  tor  ana  yoor,  434.00  for  two  vaarv.  410  00  for  throe 
roars  All  other  tauntrioo  420  00  tor  one  year  SKI.OO  tor  two  years.  4 to  00  tor  th.on  years.  Ptoase  Indliato  aeoitlon  and  comaany  connection  on  all  subocrlotlon  orders 
Enlorod  at  Second  Clast  matter  Aufuit  20.  lOSh.  at  Poet  ORIre  Alkany  Now  York,  under  the  act  at  March  1.  1070  BRANCH  0FFICI8  :  420  Nartk  Mlchlaao  Avenue 
Chitaoe  II.  Hi  hd  Post  Street  Son  Francisco  t  Atdwych  House  Aldwy-h  London  w  C  2.  Washinaton.  0  C  t  Phlladolohia  3;  Clovaland  IS'  Detroit  24.  St  Louis  4 
Boston  IS  Atlanta  1  r,o  nil  Wilshire  Blvd  Los  Anfoles  17'  710.0  Oliver  Bulldind  Pitlshuroh  72  ELECTRONICS  is  indosod  redularly  In  The  Endlnoorlny  Indus 


lotticn  iiDio  mo  iiicmoiiic  cOMMumctTl  oiaici  «ifH  oua  [laoar  oirr  ar  HiiiiMtaTic  conn  roa  iNFoamaTiON 

ARCO  ELECTRONICS,  INC  *03  Lofavette  St  .  Nei*  York^  N  >  A.jent  for  J^  bbt'rs  anil  Oisfnbut.  rs  m  U  S  ond  Ccnoda 


CM-15 


EL-MENCO  CAPACITORS 


Sniiill,  liiKh-rap.icit V  fixed  mica  El  Meiu'o  capacitors  are  made 
to  protect  tfie  |M'ifoi  malice  of  your  piinlucts  under  severest  ojx'r- 
•tiHK  Conditions  They  une  loiiR.  dejxMidafile  si'rvice  Ix'cause  they 
must  meet  *-xactmii  conditions  ot  Quality  Test  /ndore  they  can  fi«‘ 
m< oriMirated  ii»  your  priMluct  Tested  at  rioufile  their  working 
tfiiltatte  (or  dieh-ctiic  stieni;tfi.  for  insuhition  resistance  and  capacity 
Value,  El  Menco  nmrli-nsers  can  lie  rle|>«‘nderl  u|H>n  for  the  utmost 
in  irerfoimann-  protection 


Actual  Size  9  32”  x  1  2”  x  3  16" 

For  Television,  Radio  and  other  Electronic 
Applications. 

I  2  mmf.  —  420  mmf.  cap.  at  500v  DCw 
2  mmf.  —  525  mmf.  cap  at  300v  DCw. 
Temp  Co  efTicient  50  parts  per  million  per 
degree  C  for  most  copacity  values. 
6-dot  Color  Coded. 


SPECIFY  EL-MENCO - 


First  Choice  For  Long  Life  and  Dependability 


November,  f950  —  ELECTRONICS 


THE  ELECTRO  MOTIVE  MFC.  CO.,  Inc. 
WIILIMANTIC  CONNECTICUT 


Write  on  your 
firm  U'lterhciiil 
for  Calalod  iind  Sampla. 
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CmencD 
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MUIRHEAD 


A  STANDARD  OF  ZERO  LOSS  ANGLE 


MUIRHEAD  VARIABLE  AIRI^APACITOR  TYPE  D 


'THIS  thrcc-tcrminal  double-screened  capacitor  is 
^  of  the  plate-to-plate  capacitance  is  composed  entV* 
of  the  plates,  reduces  the  plate-tivplate  power  loss  to  u 
the  smallest  power  factors. 


yfr^d  with  guard  rings  which  ensure  that  the  dielectric 
Br't^air.  This,  together  with  the  special  surface  treatment 
quantity  which  can  be  disregarded  even  when  measuring 


SC'AI  t  :  snno  ihxiMons.  SiiWiviMon  to  I  part  in 
20,()()0  by  intcrpol.ilion. 

BACKLASH  :  Not  csicolin):  I  pari  m  20,(100. 

DIMl  NSI()\S;  i;r  s  KK  x  I  tj'd-  7  x  ;s-4  x  M  hcm.l. 

PRICK:  Type  0-14  A;  $4<>s.  i^pc  I)-I4  H:  SilW. 
■  Incliulinti  packing  anil  freight. 


CAPAtIlWCI  :  Type  0-14- A:  noOx'iil  calibrated. 
Type  0-I4-H:  lOOiiul  to  IOOO;i[iK  dircvl  reading. 
lOS.S  ANtil  I  :  Approx.  I  micro-radian  in  a  dry 
atmosphere  ;  7  micro-radians  at  7S"„  relative  humidity, 
for  the  freuuency  range  SOc  s  to  lO.OIKK.  s  and  any 
setting  of  the  capacitor. 

ORIVK  ;  Worm 'reduction  gear,  50  I  ratio. 


H'rile  for  furiht  r  particulars 


MUlKMtAU  &  LTD. 

I’RI  CISION  MI  CTKIC.M  INSTKII.MI  NT  M.AKI  KS 

BHC K  HN  H  A M  •  K  KNT  •  HN G I  AN  1) 

leUgrams  and  Cables:  .MUIKMl  ADS  H  Ml  RS  I  ND 
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U  nusual  combinutiuns  of  characteristics 
reiiuirfd  in  ttxlay’s  critical  electronic  circuits 
demand  a  complete  range  of  resistor  tyj)es. 
S()eciali/ing  in  resistors.  IRC  makes  the 
widest  line  in  the  industry.  This  means 
ease  of  pnK’urement  — a  single  dej)endable 
source  of  supply  for  all  your  resistance 
needs  It  also  means  unbiased 
rt*commendations  — no  substitution  of 
units  "just  as  good”.  IRC’s  complete  line 
of  products,  complete  research  and  testing 
facilities;  complete  network  of  licensees 
for  emergency  production— all  add 
up  to  complete  satisfaction  for  you. 


PRECISION  RESISTORS 


IK  frKitiM  Wat  WwMidt  offer  a  ffno  boSoiKO  of 
ocnrocy  and  dopondobiRty  lor  cloM-loloranco 
applkotiom.  Inlonaivaly  <nod  by  loading  imirw 
mom  mokori,  Iboy  oxcol  In  ovory  tigniffcom  cboroc- 
loriitic.  Cololog  BwOotin  0-1. 

IK  DgpouttJ  (arkoff  PKCISTOIS  combine  occ»- 
rocy  ond  economy  for  clote-loleronce  oppBcoKom, 
where  corbon  compotitionc  ore  unwiitable  and 
wire-wound  precHiora  loo  experoive.  Catalog 


CONTROLS 


IK  W  Wilt  Wmii4  (talrtts 

for  dopoodobb 

•orvko  ood  bobocod  porformofico 
b  ovory  dkOfOctorteWc.  Tlioto  2*woft 
vorbbb  wiro  woood  oodt  provido 
Moabivai  odopfobWty  b  inott  rboo 
•tot  ood  potootbmotor  oppicotbm 
wbib  dkoir  powor  rolbf.  Colobp 


lie  IbUhtd  Pttrs  provfdo  o  dopondobb  bw- 
cott  lobtioo  to  <bio>fobronco  roqyirotoowtt.  lotti 
Typo  IT  and  IW  Rowtori  or#  ovotbbb  b 
■latctiod  poki.  Cotobp  Ivibtb  l>3. 

IK  SttM  fitCHiM  VtHnwltr  Mgltiyli«rs  ore  tuff- 
obb  ond  dopondobb  for  mo  undor  iKo  motf 
•ovoro  booddlty  condition*.  Cocti  conmft  of  tovorol 
MC  Pfocwbnt  Movntod  ond  btorconnoctody  oncotod 


Cootrob  CoMpf  Mbfb  A*4. 


b  o  pbiod  coromic  tvbo.  Cotobp  lulbtb  0-2. 


INSULATED  COMPOSITION 
and  WIRE  WOUND  RESISTORS 


lie  Typ*  Ml  Hiib 

iMKttn  afford  rtoMffy  wMIl  low 
infcoront  rndwctonco  and  topoeffy 
in  circoita  invoMnf  rtoop  wovo 
Ironta,  high  frnqooncy  nnoiring 
circwili  and  rodor  pah#  ggnlg 
moni.  Avoiiabla  in  dint  front 
to  90  wolft.  Catalog  ffallofln  ^>1. 


Typo  MV  Htfk  Voltafo  IttMon 
vtihin  MC't  fonoM  fflowont  ro- 
•ittanco  coating  in  hofcal  hinw  on 
a  coroniic  tab#  ta  provido  o  con* 
docting  path  of  long,  offoettvo 
longth.  Rmulti  incoplional  ita- 


lie  Typg  MVX  lli«k  Ohoik,  Wfli 
Vghgff  iMKlOn  moot  roguiro- 
^  ntontc  lor  o  tmaU  high 

rongo  wnit  wHh  oxiol 
kodt.  tnginoarod  for 
high  vaffago  appffcatiota,  MVX 
hat  atcoptional  itabiMy.  Catalog 
•vIMin  G-2. 


lie  Typt  FtW  Flgf  Wirt  Wogt4 

ItSHtOrs  foMMI  rogwimniantt  of 
high  woNoga  dittipation  in  KniUnd 
ipoco— may  bo  mountad  vorti- 
caNy  or  horiiontaily,  tingiy  or  In 
•ta^.  Catalog  PyNoHn  C-l. 

lie  Typt  MW  Wirt  Wottd  NsKltrt 

offor  low  Initial  cott,  lowor  mount¬ 
ing  cod,  ffOKibillty  In  providing 
tapi,  and  loving  in  ipoco.  Com- 
plotoly  imuiotod  ogaiml  meiitwro. 
Cotal^  lullatin  b-2. 

lie  Typt  If  Wtftr-etoM  Itihltrs 

for  TV,  VM  ond  Diolociric  Hooting 
AppIkoHom.  Coolod  intamaffy  by 
high  votocMy  droom  of  watari 
odluotabla  ta  local  wotar  prantiro 
and  powor  dlnipotion  up  to  S 
K.WA.C.  Catalog  Idlotln  F-2. 


lie  Typt  MfM  Hifli  Frtptticy  Ittnltrt  ora  ndnioiura  wdb 

witoblo  for  high  froquoncy  racoivar  and  limiiar  appfeotioni. 
Stoblo  roiiitart  wUh  low  Mioranl  inductanco  and  copacNy. 
body  only  H"  long-  Catalog  tuHotin  F-l. 


fowor  Romfort  *  VoRmafor  MwtHpRart 
*  biMflofad  G>ivipa»iHon  Ra«i»tof«  *  Low 
Wottoga  Wiro  Wowndt  •  Votumo 
Confrolt  *  VoRogo  Divtdort  *  Procition 
Wlro  Wound*  *  Dopotifod  Corbon 
frodtton  *  URra*HF  ond  High 
Volfogo  Romtort  •  Imulotod  Choliot 


INTERNATIONAL  RESISTANCE  CO. 

403  N.  BROAD  ST.,  PHILADELPHIA  S.  PA. 

Pl»ai«  m#  Twchnicol  Dofo  BuHwtint  cH*cli«d  bMlo< 


•iiHwttn  A-2  |W) 
Sffttvtifi  A  4  lO) 
EvNwtin  B-l  (IT) 
Evffwfw  B-l  (BTAV) 
luMwnn  E-2  (MW| 
lUlwtin  1-^  (M/F) 


lulUfMi  I- 4  (DC) 
tuHttM  B-S  (BW) 
BuMwtin  C-l  (FIW) 
BiilwfM  C-3  (FWW) 
BwUMtm  D-1  (WW) 
BwN«fm  0-3  (MF) 


tdldin  f-l  (Mfl 
tuNdw  f-l  IMrMI 
tullWin  r-2  (in 
l<«dn  C-l  (MV) 
tvlldW  C-}  |MVX) 
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ADDRESS 
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\X’h«»c\er  your  (.ontrol  opvr- 

.ilion  ncfil%  in  power  .  .  perloriii.iiuc 
dn<i  i-iononiv  .  vou'll  timi  .1 
\'ukfr%  Si.ifular»l  M.iy’iu-iu  Ampliher 
llial  lailori-it  10  >;ivc  your  ionirol 
r«.<iuir(-nu-ni\  iIicm- 


•  A  C  OR  D  C  CONTROL 
A-C  or  D-C  Output 

•  RESPONDS  TO  SUM  OR 
DIFFERENCE  OF  SEVERAL  SIGNALS 

•  ALLOWS  ELECTRICAL  ISOLATION 
BETWEEN  CIRCUITS 


3  TYPES  0FSlKKER$«5i^ 
MAGNETIC  AMPLIFIERS 


•••dtsigntd  to  givt  you  bolter  control  — at  lower  cost 


TYPICAL  APPLICATIONS 

,  I 

Servo  Mechanisms  •  Line>to<line  Voltage 
Regulators  •  Hydraulic  Transmission 
Controls  •  A>C  and  D-C  Generator  Volt¬ 
age  Regulators  •  Speed  add  Frequency 
Regulators  •  Lamp  and  Furnace  Controls 
Temperature  Regulators  ^ 

Time  Delay  Devices 


NOW  AVAILAIll 


HI  U.ETIN  20- A.  whick  lint 
cundenaed  ckaractcriaiic*  of 
Ik*  cumpivtc  line  oC'  Vicfcvra 
Siandard  Maenctk  Ampiit 
Sen.  Write  for  your  cofty 
Htdajr!  Pleate  make  re<|«teet  <mi 
jrour  letterbead. 
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Another  Engineer’s  Problem  Solved 


Serie^ 

SUBJECT: 

400-2000  Cycle  Power  Factor 
Correction  Capacitors 

PROBLEM: 

To  effect  substantial  weight  and  size 
savings  over  paper  capacitors 


I  II  I  1^1  ^  At  -iOO'itMM)  cycles  the  \i>lt-ani|K-re  rating  of  a  mineral 

I  I  •  oil  paper  capacitor  is  determined  by  the  dielectric  heating 

versus  the  heat  dissipating  characteristics  of  the  dielectric,  the  impregnant,  and  the  container.  Vi’ith  a 
posser  factor  of  to  .00.^  it  is  possible  to  produce  paper  capacitors  measuring  30  cubic  inches,  and 

weighing  2  [sounds  per  kilovoltampere.  These  figures  are  based  on  ■<(¥)  cycle,  2  Kva  capacitors  operat¬ 
ing  at  IO(M)  Milts.  In  larger  capacitors,  the  temperature  gradient  and  the  radiating  surface  are  less  favor¬ 
able.  A  IS  Ksa  capacitor  is  almost  tssice  the  weight  and  size  per  Kva. 

Our  IMasticon  I'ype  I.S  dielectric  mmbination  has  a  power  factor  of  only  .(K)02  to  .(KK)2S  from  60  to 
l(K),(MN>  cycles.  At  t(H)  cycles,  the  design  factor  is  the  voltage  rating  of  the  thinnest  films  available.  At 
2(K)0  cycles  so  much  current  can  be  handled  by  the  capacitor  elements  that  the  internal  leads  and  termi¬ 
nals  become  an  important  design  consideratiiin. 

Below  are  typical  comparisons  of  lype  LS  (.apacitors  with  mineral-oil  paper  cap.icittirs; 
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I'here  is  no  printed  literature  available  on  Type  LS  jn)wer  factor  capacitors.  All  lyiH;  LS  units  are  built 
to  *)rder.  .May  we  c|uote  on  your  requirements? 


Wc  manufacture  Plasticon  Capacitors,  Pulse  Forming  Networks  and  High 
Voltage  Power  Capacitors 

Write  tor  our  catalog 
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Gimplefe  coverage  j 


5  precision  instruments.  Continu¬ 
ous  frequency  coverage.  Frequency, 
output  set  and  read  directly.  Wide 
choice  of  modulation,  pulsing, 
delay  and  synchronizing.  Superior 
resetability.  Broad  applicability. 


MtMir'l  filK\  ( tt'rir'refnr 


HEWLETT 


V... 


N<n»  — /i/»—  itlT«‘r-  iIk'  uurlil'v  liroiiilol, 

ii«<- liiif  i>i  Nllt.l  III  uiiil  *'lir  ni|tiial  KciK'rialor*. 

I  lif««-  art-  |•r•■4■i»ioll  xiiiiitK iiijc  a«'<'ii- 

ralcU  kiioMii  ii|i  to  T.talMI  iiir.  'I'Ih-^ 

art-  ili-lilN-ralrlt  ilf«iKiif<l  ftir  iiliiiool  roii^riiifiirt- 
aiol  arriirart  in  iiiakiiiu  all  kiliiU  of  iiifa-orr- 
nifiila  iiirlioliiiK :  rt-i-fitt-r  -fii-iln  il\ .  »l■lt■«■li\ il\ 
or  rt-jrriioo:  -iuiial-noiM-  ratio.  rootrr»ion  izaiii. 

l(.  aiitroiia  uaiii.  traiioiiii<«i<iii  lint-  rliarartrr- 
iotir*;  anil  lor  ilritiiiu  Itriiluro.  olottril  liiir-.  liltrr 
iirtM ork»,  rti-. 

Ni  m  —li/h-  Moili-I  tilUX.  -hoMti  alHi\r.  i*  for  iim- 
III  till-  .'t.ltlHt  to  T.tilNI  iiir  liaiiil.  It  |irotiilt-o  a  I 

1 4‘i  ih  liiils.  II  rife  fill  tun  i/iri  il  iil 


inillittalt  niitiial  into  a  .‘>ll-olini  roaxial  loail  (/t*ro 
illitii).  It»  ont|iiit  attfiiiiator  mliirf»  oiit|nit  ll■\l■l 
to  ll••«l>  than  I  INI  illnii.  KrtM|u<‘iir\  in  rontiniioiio- 
K  tarialilf,  ilim-tlx  rrail  in  iiir.  |{|■|l«■llt■r  \oltat:r 
trarkn  antoniati«‘all\  :  no  ailjiintiiiriit  in  ni'fili’il  to 
nfirrt  till-  rorrrrt  frfi|iifni-\ .  \rrnrar\  in  •  of 
I'f.  I'll*-  iiintriiinriit  ofTrrn  fxtrrnal  f rfi|iifnr\ 
nioiliilation  m  itii  iiiaxiiniiin  <li‘\  iation  of  ’  10  iiir. 
It  al*o  mat  In*  rxtfriiallt  |nilnf  moiliilatfii.  uitli  a 
inmititf  or  nrcatitr  |>t*ak  of  a|i|iro\iiiiatfl\  I  .'> 
\oltn.  Intt-riial  ni|iiarr  watt-  moilnlation  in  aUo 
|iro\iilril:  f rf<|iifiirt  raiiici-.  IINI  to  I.INNI  rpn. 
S2.-.'>0  f.o.li.  fai'tort. 

\i  i-  ihi-  -hj)-  Milf  \  n-fin-'ii-nliiliu’  in  \itiir  iirvii. 


HEWLETT-PACKARD  COMPANY 

({••••I  •  t'alo  Vito,  t  alifoniia 


n.,lr.  if-|trr.riilali4r.  ill  all  |•llllt  I|mI  arf-a*.  t  \|m.,i  I  la/.ii  .\  tluiorii,  I  lil..  n.iii  Irani  l..  o.  lai*  Xligrli*.,  Nrn  Xiirk 


10  to  500  me  -hp.  608A  SIGNAL  GENERATOR 

<  hit  put  ran|t«'  li.l  .  to  1.0  %.  into  !>0  ohm-.  \r<-ura«'> 

I  (Ih.  Ihmi  rratliiif  aiitl  output  t’alihra- 

lion,  no  (  h.iri-  or  inirrpoiljlioii.  <.Vi«  pul-«*tl  or  am- 
plilutlt*  nio*lul.ilt*il  oiitpiil  <  !>0  to  I.IHNt.tNMl  cp-l.  K*** 
-rlahilil>  l»HI**r  ih.in  1  iiir.  Ma*lo*r  uM'illalor  poM**r 
.iinpliho'r  for  hmIc-i  iiUMlulatinn  rapahilitir-.  (^oii* 
-taut  int**riial  iinp*M)anr«*  jO  ohm*.  Maxiriiuni  N  K 
1.2.  ^K'>0  ff.o.h.  laiior>. 

450  to  1,200  me  -hp-  610B  SIGNAL  GENERATOR 

Output  raii^**  0.1  ■  to  0.1  into  !><t  ohm-.  \<'rur.H*% 

I  illi.  ttulpiil  aiol  fr«‘t|u**m'>  tlirt^iiU  -t*l  ami  ri'ail. 
no  rh.irl-  «»r  inltTpolalioti.  M<Hlulalioii :  internal  or 
rxtt'rna)  pul-«‘<i.  extremal  amplitu<h%  **xlt*riial  -«|Uarf 
ua\«*.  ^  i«l**U  \ari.ihle*  pul-**  l**nitlh.  r*‘|>**tili«in.  ami 
*l«*la>  f*‘.ilur***.  ^^2^  f.o.h.  fa*‘t(»r>. 

800  to  2,100  me  -hp-  614A  SIGNAL  GENERATOR 

Output  r.in^E**  0.1  to  0.221  v.  <1  iiihI.  \riiira('> 

*  I  ilh.  ilial  (lirt*<  t  r*Miliii|t  (r*‘(|u**m  >  ami 

tiulput.  IH*  (h.irt-  4»r  iiil«*rpol.iii«»n.  pul-»*<l  ami 

hM  «*utpiit.  M«*«lijlalioti :  inlmial  pul-***!.  I'M.  t^x- 
It'rnal  pul-***!.  mI*‘I\  xariahir  pul-iii^.  M^m  hroTii/- 
iiiK.  (1**1. i>  ami  lrig|t*‘ritiie  fraltir**-.  KxImiit'K  fa-t 
ri-«*  tl**«a>  tim**  0.1  .  (.<»ti-taiit  itil*'rtial  iiiiiH**!- 

am**  »tt  ohm-.  H  ,1  *lli.  ’i'l.V^O  l.#*.h,  faiiortt. 

1.800  to  4.000  me  -hp-  616A  SIGNAL  GENERATOR 

Output  raiiK**  0.1  Ill  0.221  <1  iiihI.  Xrtijraev 

I  «ll».  >in)el«*  dial.  dir*‘«i  r*‘a4liii|(  lr**i|u**m'>  ami 
«»iitttul.  m*  I  hart-  «*r  int*'rp«*latii»ii.  Oiilpiil.  tiiodii- 
lati**!!.  ami  ->11*  hrtiiii/ali4*n  ftMturc-  idt^nliral  %«ilh 
Mo*|cl  6M\.  l  ike  Mo«lfl  0l$\.  iii-lrum*‘ii|  auto* 
rnaliialU  tratk-  frt-iiut'iH'^  i  haiiic**-.  rtMiiiir**-  m»  \4»ll- 
anr  a4ljti-liii«‘nl  dtirinit  o|M‘rati«»n.  llV.iO  f.(».h.  faipiry. 
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NOW  —  MORE 
THAN  EVER  BEFORE 
ELECTRICAL  ALLOYS 
MUST  BE  BETTER 


The  critical  requirements  of  television  circuits  demand 
tietter  tubes  with  finer  electrical  alloys  —  alloys  that  are 
superior  electrically,  chemically  and  in  physical  proper- 
iiea  A  logical  source  for  metals  to  meet  these  new  stand¬ 
ards  IS  the  Wilbur  B.  E>river  Company,  largest  producer  of  carbonued  nickel 
ribbon  and  filament  alloys  for  more  than  twenty  years.  Inquiries  concerning 
critical  tube  applications  will  receive  prompt,  capable  attention.  Write  today,  outlining 
your  re<)uirements  —  there  is  no  obligation. 


WILBUR  B.  DRIVER  CO. 

ISO  RIVERSIDE  AVE.,  NEWARK  4.  NEW  JERSEY 
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ADVENTURES  IN  ELECTRONIC  DESIGN 


Centralab’s  Printed  Electronic  Circuits 
May  Solve  a  Problem  for  You 

In  a  busy  Washington  'office  during  the  past  war  >!i/V  hung  a  sign  f 

which  said  —  “We  do  the  miraculous  every  day  —  the  impossible  takes  just  a  little  long¬ 
er,”  Today,  that  sign  could  hang  in  the  offices  of  Centralab.  For  example, 

someone  wanted  a  sma// speech  amplifier ^^^Centralab’s  answer  —  ^  Ampec,  a  full  3 
stage  unit,  two  of  which  can  fit  inside  of  a  regular  pack  of  cigarettes!  A  radio  man- 
ufacturer  ^  small  audio-detection  unit.  Centralab’s  answer 

Audet,  a  unit  one-third  size  of  an  ordinary  soda-cracker!  <'0  How  were  these  things 
done?  With  Centralab’s  Printed  Electronic  Circuits  —  a  pioneered  de¬ 
velopment  of  Centralab.  Yes,  and  here  are  some  of  the  benefits  that  many  man- 

ufacturers  of  radio  TV  sets  ^  and  other  electronic  gear  have  reaped 

^  -Tv, 

from  using  PEC’s.  They’ve  eliminated  numerous  individual  parts  their  han¬ 

dling,  inventory  jp  and  assembly.  They’ve  gotten  more  consistent  and  better  per¬ 
formance  results.  They’ve  reduced  finished  product  size  and  weight.  ^  4  1 

They’ve  eliminated  wiring  errors  3*^*^  cut  down  on  the  number  of  soldered 

connections.  What  s  more,  they  ve  been  able  to  stretch  iK"  their  resistor  supplies  .  .  . 

i .  »  . 

an  important  factor  in  meeting  current  volume  demands  for  TV  and  radio  pro¬ 
duction.  Look  over  your  own  situation.  Want  to  cut  costs?  Speed  up  as- 

'rii  ^  '•  /w 

sembly  ?  ;!  Then  on  the  next  two  pages  you  may  see  a  Centralab  Printed  Elec¬ 

tronic  Circuit  unit  R  ^  ^  that  will  help  you  do  just  that!  If  you  don’t  see  what  you 


want  —  contact  us.  Tell  us  your  problems.  Maybe  we  can  do  the  miraculous 

or  take  a  little  longer  and  accomplish  the  impossible!  ^  V'’^' 

ir . 3 


. 


Cenualab  -DEVELOPMENTS  THAT  CAN  HELP  YOUi^ 


0»><Mn  e>  CIOII-UNION  INC  ,  Milwmli** 


SPEED  PRDDUCTION . 

UseP.E.C.'s* 


Actual  size  phdtu^raph  uf  a  ttroup  uf  plate  capacitor,  resistor,  and 
resistor-capacitor  units  Hecause  of  size  and  case  of  installation,  they 
readily  fit  all  types  of  miniature  and  portable  electronic  equipment 
and  overcome  croaded  conditions  in  TV,  AM,  FM  and  record- 
player  cfusses. 


Pentode  couplates  are  complete  interstage  couplings  circuits  consisting 
of  3  capacitors  and  5  resistors  on  a  small  6  lead  ceramic  plate.  Com¬ 
pared  with  old-style  audio  circuits,  they  actually  reduce  soldered 
connections  30'’/}-  —  wiring  errors  accordingly.  Saving  in  space] 
and  weight  is  obvious. 


Centralah  Triode  Couplatc'S  save  space  and  weight  They  actually 
replace  3  components  normally  used  m  audio  circuits.  Ttiode  Oiu- 
plates  are  complete  assemblies  of  3  capacitors  and  2  resistors  bonded 
to  a  dielectric  ceramic  plate  Available  in  a  satiety  of  resistor  and 
capacitor  values. 


Centralab  Vertical  Integrators  give  you  big  savings  in  assembly  c, 
particularly  in  TV  vertical  integrator  networks  One  type  consists  f 
4  resistors  and  4  capacitors  brought  out  to  3  leads  .  .  reducing  the 

formerly  required  16  soldered  connections  to  only  31  There's  a  big 
saving  in  the  number  of  parts  bandied,  too! 


Audet  P  F.  C  units  futnish  all  salues  of  all  components  generally 
Comprising  the  output  stage  of  .4C,  tX  radio  receivers  They  gise 
you  4  capacitors  and  3  resistors  on  a  small  plate  with  only  7  leads 
Tsing  Audet  for  output  stage  eliminates  VKc  of  your  usual  vldered 
connections. 


Ampec  is  a  full  3  stage,  3  tube  spc-e<  h  amplifier  (fives  you  truly 
highly  efficient  reliable  performance  Size.  IW”  x  I'Ji'’  x  .340” 
over  tube  sockets'  Widely  used  in  hearing  aids,  mike  preamps  and 
other  amplifier  applications  where  small  sue  and  outstanding  per- 
formaiKe  counts. 


ii  ' 
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cj  720 

TEAR  OUT  COUPON 

-  for  the  Bulletins  you  wont  - 

Cen^al^b 

Division  of  GIOIE-UNION  INC.  •  Milwoukoo 


Choose  From  This  List! 


Controlab  Printod  Eloctronic  Circuits 

Auerc  thfpr  tubr  P  I  <  implihrr 

(.fiCPlAir  P  I  (  iiiuplinK  piatr 

VmiK  Ai  lNif<.iiMi>R  foi  IV  Appliiatum 

<  (RAMK  PlAlh  (  IIMPONI  NIA  ti>r  utc  in  low- 

p<i»rf  MiiiiiAturr  rlntriAi.i  pquipmoil 

M'llin  2  (.oiPlAiP  Inc  Ainall  or  poriiWf  set 

appliijiiociA 

PcNlour  (jii  piAir  tpcMAlirril  P  I  C!  louplin^ 
pljlp 

I'liprC  —  Piintcil  llrxtconn,  (  iriuil  hltrc 


capaiitocA  for  TV  application  For 


Icmfrraturr  compmsatiri^  capaci- 


Controlab  Printod  Eloctronic  Circuits  *•!  —  Mi  Vo  Kaps  —  capacitocA  for  TV  application  For 

07 J  —  Amppc  thrpT  tubr  P  I  <  atnplihrr 

41- *  (a.fPiAir  P  I  (  mtrrMa^tr  coupliriK  Plate  42-li  -  TC  f^APAUTnas  temperature  compmsatiriK  capaci- 

42-22  Vrarir  At  I.Nifi.aMiia  for  TV  application  .  ,  , 

42-24  <  fRAMK  P.AIP  (..MPi.NiNtA  1^  ure  in  low-  it  4  -  (apaui.iRS  -  hiKhvoltaKe  capacitors 

p..-e,  .riiiiiarure  elrctriAi.c  equipment  capacitors 

42'27  M'titft  2  (,(•!  tttf  (>r  p<>rtAhlr  Csntrolob  Switches 

0*9  Pr’s'lniTra.i  pi  Air  specialirr.l  P  I  (  cKipl.n*  053  -  Si mp  So licil  -  applies  to  AM  anj  FM  s* .tchin>! 

elate  circuits 

.III.  f  .LI.  .  —  I.PVfR  SoriiCM  —  shoves  iiulcxini;  combinations 

42- 0  iiiprc  —  Piintecl  flectronic  Circuit  biter  d  .  ...  c  u  .  i  i 

005  —  KiiTARY  SvilTCH  —  schematic  application  dia)trams 

Controlab  Capacitors  ~  Switch  Catakic  —  facts  on  (  RL  S  complete  lure  of 

switches 

42-3  W  li  Pi'iAR  HiKaps  —  capacitors  for  use  where  -  *  I  k  r  •  I 

lempeiatute  compensation  is  unimportant  tentralOD  Controls 

42  40 —  IM  Ihsc  111  Kai'S  mmiature  ceramic  h<  capa>iti>rs  42-10  MoDFI.  I  RAimiiiM  worMs  smallest  comrnrr- 

42-10 —  Hr  Vii  Kaps  high  voliane  capacitors  for  TV  appli-  cially  prinluceil  control 

42-05  —  Monri  2  RAnioHM  —  t^  RI-’s  new  line  of  'S,  diam. 
42-50  —  1  PRAMir  Ti  ni  l  ar  Trimmfrs  —  desiKnrd  for  TV  controls  for  IV  —  AM  —  FM 

and  VI IF  appliiation  Centrolab  Ceramics 

405  (  PRAMic  Irimmirs  f.Rl  trimmer  caialon  067  —  (  ik  amic  (  APACnoR  Oihictrk.  M  aiiriais 

720  —  (  FRAMit  (  ATAKic,  tRI.  Steatite,  ceramic  prislucts 

Look  to  CENTRA  LAB  in  1950!  First  in  component  research  that  means  lower  costs  for  the  electronic 
inilustry.  If  you're  planning  new  ecpiipmcnt,  let  (  entralah's  sales  anJ  engineering  service  work  with  you.  For 
complete  inlotmation  on  all  '.Rl.  products,  get  in  touch  with  your  (  entralab  Representative.  Or  write  direct. 


Contralab  Capacitors 

42-3  W  I'l M  l  AR  III  Kaps  —  capacitors  for  use  where 
tempeiature  compensation  is  unimportant 
42  41  — lU  Ihsc  III  Kaps  m, mature  ceramic  H<  capa>iti>rs 
42-10 —  III  Vii  Kaps  high  voliaur  capacitors  for  TV  appli- 
I  atiiHi 

42-50  —  I  PRAMir  Ti  lu'l  AR  Trimmprs  —  designed  for  TV 
and  VIIF  appliiation 

605  (  PRAMIC  Irimmirs  (.RL  trimmer  catalog 


Cl 


TK«  Corboioy  Compony  fociliti#«  devoted  to 
eogt^eertng,  research  ond  qwoiity  control  cover 
on  oreo  of  more  then  8,500  »q.  ft 


C-  rarbolov  Company.  Inc.. 

Since  CarDon  y  22  vi-ars  aH<>. 

pionetTod  ccm.-nU  t  a  ,  iM-t  n  Ri'  i-n 

npd  quality  control  now 

t„p  priority.  This  {  ,H-rmancnt 

U.in«  appluKl  to  Pn-du^  ‘  n  «  ‘ 
magnets  and  other  sl^cial 

j;'Ttind.n«  u.ufornuty  and 
—  i:c.:auy  product  that. 
Carliolov  Company  naini. 


1  1.  o«.  O* 

co^p-nr  .o 


LOOK  to  CARBOLOY 

for  the  finest  in  special  metals 


CARBIDES 


AINICO 


HEVIMET 
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IMPEDANCE 


MEASUREMENTS 


PRECISION 


m-4}A  IMREDOMETCR 


Rapid,  accurate  measurement  of  im- 
,  pedance,  reflection  coefficient  and  stand- 
.  ing  wave  ratio.  Small  size,  convenient  for 
field  use. 


50  to  500  Me. 


Can  be  inserted  in  various  sizes  of 
solid  coaxial  line  or  flexible  cables. 


Moke  three  readings,  plot  diagram 
and  read  off  impedance  to  ±:  5*/». 


SPEED  AND  CONVENIENCE 


$400.00. 


Precise  impedance  measure¬ 
ments  in  the  range  of  60  to  1000 
megacycles  per  second.  Accuracy 
il:  2%. 

1 000  to  2000  Me  range  cov¬ 
ered  with  slightly  reduced  accuracy. 

Coaxial  line  250  centimeters 
long  having  a  surge  impedance  of 
51.0  ohms  -i.  0.5  ohms. 

$2,495.00. 


m.30A  SLOTTED  LINE 


Write  for  FTL-30A  and  FTL-42A  brochures 


Federal  Tekcomwunieation  Laboratories,  frtc. 


500  Washington  Avenue 


Nutley  10,  New  Jersey 


««*««\. 


^  '*■  ■«  'fc-t-v  yft 

-  - *-7— 


■  M  ■■  >  7|^^  w  ^,«*VKlr^f  \»  % 

^••Vr'^^v  t%»  V»\OT\.ft\ti«\  MrVu.Vfi^* 

••^T  V% 

VM^r-aa  ^  VVMVt  \%  %  •\%%,  \  vm« 

VViM  >Jia  M.  \» 

\'^%  w«t  %«a.  \jy%  %t\ 

*M\rrmtmKt 

^>9  %%l'«%M  «a^t«MT%  Nfedf*  'Y«v^*  ^OM  %  Ifi^A 
%Mk  ^)v«t%V«V*%  Va.%MM  W 

V%  \aMv  ^««%>\j«Vk  a^  owkr\.%»« 

w%%»  >a«&  'IP^X 

^^VWira  *tV  kWji— v»f  t^T  i«kr%.  Tt* 
i  V*  %  tVia  t^(avw^*x^  ViavraatoX  'a  \>a  •‘ttiJ*  • 


Oai^%XM^VV« 


'/  »:ji:v«»^  tjwiwkTvak 

/  U.  1«  %ttii«»» 

^VVm*X  ^■r»\t%  '•►r**.* 


Model  303  . 

VACUUM  TUBE. 
VOLT-OHMMETER 


O  !l  A'‘.  ' 

\  '  /-“’*?  -0.V  -,«^v  ^ 

*  ^"*.9 

w, 

•  no 


SfICIPtCATIONI 

IK  ¥•!»•■♦ 

N.f*t|#i  T.i.  /*,  W*,  VX),  1*00  f  M  1/^  .Itcriiofy  /rv«  Pou 

High  Pfktt 

Imtmt  Hetittstn0  /<>  //»r  rj«iri  y..r/i  <,«/ 

Pi  Pf9kf  u  nt>  nmt  mtgn^m  t$ol^t$mg  rtmtor  Puijritr  othtt  £ 

»#i  #rii*»£  tHttih  * 


OA«n»  RdMgti  ^lO  nhmt  itmtfti 

(liHUt  0hm%  itmttt) 

I  mggohm  (  JO.iHH*  »hm$  tcN/crl 
to  mtgohmi  ct^MTf  gmtfrt 

iiHKf  mtgobm$  t  lO  mrgohmt  ir«/r»l 
AC 

K^mggt  i 7.  i:,  M,  tmf.  t:  nit 

impgJttmtt  luitb  tsbiti  ^p^9\.  2iH)  mmf  ihmmtrJ  k 
•  M.fMN)  0hmti 

Ar 

k^mgrt  t  :.  12.  6<) 

kf%p^)mtt  t  $9  l0ii,fkMI  (>t/«i 

M  + — /Om  -f +4fo+l\ 

•f /N  tit  ^  ii)  /«  6l 


7tf0  Pouft  LntI  I  Al.  U\,  m  Obmt 

0«l  vaft«m#t«r 

/rro  ifHtrr  for  I M  dit<riminatOf  •tUgumrmt  anj 

othtt  goltu**f>mtt<T  gtpphutitottt 

ft.  9.  V0lt»9« 

iSifttai  tro^img  uitb  .ii^tftort  High  Fr<»ii4et«(y 
4  rytlM  Ptnht} 

RjHgi  20  loltt  muttimum 

I  y  t  Im  20  KC  to  100  AI.C* 

I0yi2i  )  .  60  (}iiei 

S*i« 

thakfUtt  (Jtt).  ft'fight:  4  tbi, 

ibipping  U  /.;  6'  i  ibt, 

DMUr'i  N«t  ftric* 

M  Jti  WM.  tmJmJiHg  n<  \  Ptobe,  ACV^Ohmt  p,„ht 

on»i  t.ft-.unJ 

AkttMoty  Htgb  t  tftfuftti »  Pt'ibe,  $^A0; 

At*ritnry  Itigb  I  ojf^gf  Probf,  ft  4.H^ 

A/*9  01  ai/jb/f  u  itb  rnit  top  (Jit,  *  ' 

Mogiti  >0<K/-JM75  --'r^ 


UiVniOft  ELECTRIC  COMPANY 

I  S700  WIST  KINZIl  SHUT.  CHICAGO  44.  IlllNOIS  •  IN  CANAI 
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FILTRON  IS  SPECIFIED  ON  THE  MAJORITY  OF  MODERN  AIRCRAFT, 
GUIDED  MISSILES,  SIGNAL  CORPS,  ORDNANCE  AND  NAVAL  EQUIPMENT 


FILTRON'S  fnginiirinj>  M.itf  and  production  facilities  arc 
providing  better  —  tiiorc  compact  —  efheient  filters,  to  meet 
todas's  urj;ciu  demand. 

FILTRON’S clisision,  stalfed  b_\  e^perienced  Rl 
Interference  !suppression  engineers,  is  available  for  the 
measuring,  testing  and  filter  design  for 
sour  equipment.  \\  itb  more  than  5iK) 
standard  filter  t  \  p  e  s  a  s  a  i  I  a  b  I  e , 

FILTRON'S  engineers  can  chmise  the 
right  filter  for  sour  application,  or 
design  a  special  filter  to  meet  vour  si/e, 
sseight,  mounting,  soltage  and  current 
rec|uiremcnts. 


FILTRON’S  '"ndern  shielded  laboratories  are  equipped  to 
measure  Rl  Interference  from  11  K(,  to  MKM)  M(,,  in  accord¬ 
ance  ssitb  military  specifications. 

FILTRON'S  production  facilities  are  meeting  all  sched* 
ules  and  delivering  on  time  .  .  . 

BECAUSE: 


RF  INTERFERENCE  SUPPRESSION  FILTERS  FOR 


Motort 

Cmrotofs 

liiv«rfer« 

ll•<tronK 

Controls 

And  t<hef  IF  Interlti 


Dynomotopt 
Power  Plontt 
Actwofort 
Cosoltne 


FILTRON'S  c-ipacitor  manufacturing 
disision,  coil  ssinding  division,  metal 
fabrication  shop  and  metal  stamping 
departments  are  exclusisely  producing 
the  highest  cjuality  c«>niponcnts  for 
FILTRON'S  Interference  filters. 


An  inquiry  on  youf  Company  lefftrhood  wtU  receive  pfOmpt  o**%nfion 


TILTHS  CO 


I  IT  ,  I 


.,INC. 


BAYSIDE.  LONG  ISLAND.  N.  Y. 


IN  WELDING  OPERATIONS  — USE  IT  TO 


it  <heck  b^hoVior  of  peaking  tran$- 


it  check  "hofd  %tart«ng“  ignitron%  it  %•(  fuM  heat  limit  adiustment" 

it  observe  volioge  vhopes  on  tube  it  check  reiay%  foe  bounce  and  high 
element^  in  timing  sequence  c*rcoit%  remittance  contoctorm 

it  check  initonfoneout  regulotipn  on  #  check  00“  ond  ‘  off  time  in  team 
high  current  welder  vupply  line  welderm 


it  check  high  frequency  interference 
mwitch  transients  caused  by  other 
equipment 


INDUSTRIAL  TEST  EQUIPMENT 


musTRiAi  osciuoscm-\... 


traimg  «.ir- 

luit  tniuhlc  ill  clcitninic-ciinirol  i-i|uipmcnt,  this 
Slope  is  f.isl,  Ji'curatc,  and  dcpendahlc.  Ideal  for 
i  hei  Ling  ss  elding  mai  hines,  high  ss  ase  lapaiiior 
ilisiharge  panels,  variable  speed  motor  controls. 
Set  it  dossil  ans  ss  here  — the  case  is  insulated  .  .  . 
t  .irrs  it  easils  — sseighs  onis  2"  pountis  .  .  .  use  it 


it  Man  input  voltage  550 
it  Senmifivily  0.15  volU 


of  relay  circuits 

Ik  Checks  waveforms 
Thyrotfoo  control 


INDUSTRIAL  TUBE  ANALYZER  — \X  huh  lubes 

are  bail.^  Don't  guess  —  check  them  ipiic kis ,  easils 
ssith  this  .\nals/er  that  pass  tor  itsell  in  the  cost 
oi  lubes  sou  sstiubi  noniialls  ss.rap.  Tests  1  hsra- 
irsins  and  I’hanatrons  ssith  ratings  up  to  1(10 
am|'cris  peak  current.  (  .in  be  operaleil  bs  luin- 
lechnical  personnel  .liter  brief  instruction,  hacks 
up  the  I  1-1  Intiusiri.il  t  >scilloscope  to  boost  yiur 
mainlenaiue  etiiciencs.  cut  sour  costs. 


(  oiiMiMs  1  ihi  4tinn«  An«l  prut  intoriii4(i«in 
(Ml  inMriiriirtH%  \h<twit  h<ri  wdl  otlur 
tU<(r«tnu  u  mi  t-quipitu  nt  VXriu. 

itgmrr^i  litnft/%  '  f /rt/roe- 

It'  I'^ii.  Nru  1  eri. 


ELECTRIC 


GENERAL 
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AISiMAag  is  border 
than  gronite 


AISiMog  IS  impervious  to  moisture 


AISiMog  wi  thsfonds 
higher  compressive 
loads  thor>  steel 


AISiMog  has  higher  insulation 
at  high  temperature 
rhan  fused  quartz 


AISiMog  is  non  mognetic 


AISiMog  IS  permanently  rigid 


AISiMog  bos  lower  coefficient  of 
expansion  than  ony  commonly  used  metol 


IriAISi  MA*X  XISISTfAiO  U  t  AATCNT  OCriCS 


CUSTOM  MADE  TECHNICAL  CERAMICS 


AISiAAog  is  the  trade  nome  of  o  large  family  of  versatile  ceramics.  Among  the many  AlSiAAog 
compositions,  you  may  find  orte  which  has  exactly  the  physical  chorocteristict  you  need. 
AISiMog  makes  parts  to'  your  bhre  prints,  cooperates  on  design  when  desired.  These  ports 
come  to  you  ready  for  your  assembly  lirte.  They  are  uniform,  dimensiorsally  accurate,  and 
are  economically  fabricated  in  quantity.  The  AISiMog  Property  Chart  is  sent  free  on  request. 


AMERICAN  LAVA  CORPORATION 


,  Noark.  N  1.,  Mtlckstt  2  ItS*  •  CHtCACO,  71$  Nmiik  laSatt*  Sl 
SiAXAtAA  4.2122  •  lOS  ANOIliS,  232  Savlk  Hitt  Sl. 
,  Mat!.,  XIrkteae  2  44*a  •  SI.  lOWlS,  tl22  Waskiaetaa  Ara. 


f''*! 
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G  A  ^  F»  Carbonyl 
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In  the  making  of  G  A  &  F  Carbonyl 
Iron  Powderi  only  the  itncfeif  methodi 
of  Quality  Control  ore  observed 


SIZES  REDUCED . . .  EFFICIENCY  INCREASED 
for  components  of  PHILCO  Television  Receivers 

through  use  of 

CARBONYL  IRON  POWDERS 

Phil(  o  Television  Receivers  are  produced 
under  rigid,  scientific  methods  of  Quality 
Control  ...  So  are  G  A  &  F  Carbonyl  Iron 
Powders  ...  It  was  all  but  inevitable  that  the 
combination  would  produce  components  of 
high  efficiency  and  top  performance. 

However,  Philco  was  not  blindly  worship¬ 
ping  an  abstract  ideal  Retim  ed  sizes  became 
a  second,  highly  desirable  result.  Third,  as 
leading  core  makers  have  testified,  it  mvf.v 

THIS  FREE  BOOK  —  fully  illustrated,  with 
performance  charts  and  application  data  — 
will  help  any  radio  engineer  or  electronics 
manufacturer  to  step  up  quality,  while  saving 
real  money.  Kindly  address  your  request 
to  Department  51. 


ANTARA^  PRODUCTS 

DIVISION  OF 

GENERAL  DYESTUFF  CORPORATION 

435  HUDSON  STREET  •  NEW  YORK  14,  NEW  YORK 

ttANCHES 

Boston  •  Providonco  •  Philodolphio  •  Ckorlotto,  N.  C.  •  Chicago  •  Portlond,  Or#.  •  Son  FronciKO  •  Ooktond 

Iron  Powders. . . 


less  to  work  with  quality  materials— such  as 
Cl  A  &  F  Carbonyl  Iron  Powders. 

The  savings  and  the  gains  are  both  more 
numerous  and  more  important  than  are  here 
indicated.  Let  us  send  you  the  b<x>k  described 
below  .  .  .  Ask  your  core  maker,  your  coil 
winder,  your  industrial  designer,  how  G  A  &  F 
Carbonyl  Iron  Powders  can  improve  the  per¬ 
formance  of  the  equipment  you  manufac¬ 
ture.  It  will  cost  you  nothing  to  get  the  facts. 
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^  Insulating  Laminate... 


•  SUPERLATIVE  ^ 

INSULATION  RESISTANCE 

•  LOW  MOISTURE  ABSORPTION 

•  VERY  HIGH  STRENGTH 

•  EXCELLENT  PUNCHABILITY 


IN*^!  UnK  r  HIJ  i*  a  nrn  |ka|MT*t»a*r  |HiiirhinA 

mIim  L  iImI  .il  iirat  mimI  It  lia*  mit- 

•  I.iimIimc  liial  havr  iir\«T  lirt'ii 

III  MiK'  iii«itl44titi|»  l.iiiiiiialf*.  I'KI^  ha«  «*\('rll«*tit 
« !«'« If  M  al  \  liara*  |»Iuh  4  •!»«*<  lanilar  4l*ilit\  to 

ntaiii  llit’tn  tlirMiit;ii  f-% ir*‘iii«‘»  of  li«‘4t  4111I  liiiniMlit>. 
It*  lll•lll.ltlott  rt**>i**l aiK'i*  aftrr  iiiinii«lit^  o»ii<littoniiig 
It  pai  IM  iilarK  tiolt  H«»tlli\ . 

IN'^I  l»l»K  I  KIJ  trlaiiit  nil  of  thf*  |*riHMTtir»  of 

tlir  MfllklitiHfi  IN^I  1(1  Ik  allil.  Ill  4)M|fioi|, 

ha*  Imui'i  ni«ii«liirt  at»tor|»(it4i  iiiiH'h  lii|*lirr  ititii* 

lalt<»ii  ft -lotaiii  •’  It  piiiM  r«  4«lil\  into  iiitrnatr 

t|ia|H»  liM  IN'**!  1(1  IK  I -HU  f*»r  ><mr  |>riMl- 

iMl.  I  iiloi  iii.itiMii  ii|M»ii  r(*<|urtt. 


riKtatu  ttslii  1  IS* 

IMwi  AMiflai  hMs)  B  3tJ 

ittw  ?4  Bnis  mmtnm  m  mtn  it  77  f  Carta  0  QB0>'  E4|f  0  00Q?‘ 

Taortf  Str«|tl  pu  Mia  Oiictai  19  bOB  Crts  DuKtai  14  bOO 

Hiiaa  Straiftti  pi  Mai  Ductai  73  000  Cws  Diatan  IB  000 

OaMciTK  tpBf|aMi(Mii  M  MnaHanl  t  Ml  Start  taa  77%  Stp  Br  Stp  (7% 

Tot]  .  laM  Ut.  %  trl  .  VS 

CM.t«  Ir  DM  .  IR1 

Pnm  It  I  MfKTcIi  10  0  mo 

tMctiic  CksIm!  II  I  Mfimcli  4  4  4  i 

IMI  fictii  II  I  wficiici  0  13  8  14 

MMiliM  InoliKi  MplHB  )  000  000 
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FOUNOfO  tost— iOCKlANO,  ONK> 


2797  Lake  St.,  Melrose  Park,  Illinois  (Chicago  District) 


SAliS  orricit:  C1EV(IAN0  •  DCTIOIT 
INDIANAPOLIS  •  lOCKLANO  OH>0  •  MliWAUKCC 
NfW  ItUNSWiCK  (NIL*  NEW  VOIK 
PHtlAOClPHfA  •  tOCHESTfl  t  ST  LOUIS 
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Precise  Accuracy  -4-  Maximum  Versatility  Space-saving  Compactness 

TH#  ill«ittrot*d  abdv*  ar*  typical  af  tlia  iptifb  praMamc 

HILIFOT  afiginaart  ar«  tolving  avary  doy  far  madam  alactraak  appKcatiaac  If  yaa  Kava  a  prabtam 
collinf  far  wtmott  pracitian  ia  fba  datiga.  caattriKtiaa  and  aparatian  af  patantiamatar 
caaplad  wifb  minimum  cpoca  raguiramantc  and  moximum  adaptability  fa  inctallatian  and  aparat- 
ing  limitatiant  — bring  your  preblamt  to  HELIPOT  Kara  you  wiN  And  odvancad  "tinaw-Kaw/* 
cauplad  with  manufoclwring  focilitiac  unagwoUd  in  fba  induttryf 

Tba  HEIIAOTS  obava^naw  in  production  far  voriaut  milifary  and  induttrial 
applicotiant'-includa  tKa  following  unigwa  faatwrac  . . . 


enJt  of  meihdnuM  snj  tUctru^d  fot4tion, 
suitchts  uhich  control  (tnnHi  enttrely  sepn- 
rate  from  the  HfiIPOT  cot!  ttr  tti  shJer 

i^'fltSCl 

t/Thi»  lO  curn  Hflipot  his  many  dr- 
sijsn  features  similar  to  those  Jesctihei)  for 
unit  No.  I,  plus  the  followinft  ailJitional 
features  .  .  a  servo-type  front  etui  mounting 
.  splineil  ansi  threaJeil  shaft  eatensHin  . . . 
anil  a  tenter  tap  on  the  toil  All  comptinents 
are  maihineil  to  the  highest  atcuracy,  with 
loncentricities  and  ali/rntnents  held  in  some 
plates  to  a  few  Irn  thimtjnJtht  of  an  inth 
to  conform  to  the  ptetision  of  the  methanital 
systems  in  which  this  Heiipot  is  usesi 
Mcnratiti  freifiirntty  run  tt  high 
ds  *0  010%! 

This  single  turn  Mode!  C  PusenlHimelrr 
hds  been  muJifieJ  lo  neorporele  a  h,ill  htur 
ing  shell  end  e  sen  o  lype  Irani  end  mount 
ing  Spetiel  ellention  is  gts  tn  lo  tontdct  de¬ 
sign!  end  preisnrei  lo  insure  the!  starting 
loTt/ne  does  mil  exceed  0.2  mch-ounces  under 
ait  condilioni  of  temperature. 


Orhis  lO-tutn  Heiipot  combines  hijthest 
electrical  accuracies  with  extremes  in  mechan¬ 
ical  precision  It  features  zero  electrical  and 
mechanical  hlacklash  a  precision-supported 
shaft  tunninK  on  hall  hearings  at  each  eml 
of  the  hcxisinjt  for  low  torque  and  lonft  hie 
. .  ,  materials  selected  for  ftreatest  possible 
stability  under  acting  and  temperature  ex¬ 
tremes  . . .  special  mounting  and  coupling  for 
"plug-in"  convenience  . .  .  mechanical  and 
electrical  rotation  held  to  a  tolerance  of  Vi* 

.  .  resistance  and  linearity  accuracies.  1  'T 
and  iO  ()25'7  .  or  better,  respectively. 

o  This  four  ffesnst  assembly  of  Model  F 
simple  turn  pntentsometers  has  a  special 
ma<  htned  alumtnum  1r*-nt  end  for  serio  type 
panel  mountinsi'  u  ith  shaft  supported  hy  pre 
ctston  hall  heartngs  and  hating  a  spiined  and 
threaded  front  extension  F.a<h  of  the  four 
resistance  elements  contains  10  etfui  spaced 
tap  connections  usth  terminals,  and  all  parts 
are  machined  fra  greatest  p<'Sithle  stahility 
and  accuracy 

^^This  srxndafii  MckIcI  A,  lO-rurn  Hn.i 
POT  has  been  moiihed  to  incorporate  hall 
hearings  on  the  shaft  ami  a  special  Hanxe  (or 


ring  t>'pe>  mounting  surface  in  place  of  the 
cMstomary  threadetl  bushing.  This  HFLiPnr 
also  contains  additional  taps  and  terminals 
at  the  *4-  and  9^4*furn  positions. 

^yThis  standard  M'^del  B.  I ^  turn  Hfli 
W)T  has  a  total  of  4^)  spec  ial  tap  connections 
uhich  are  located  tn  accordance  u  ith  a 
schedule  of  positions  retfuired  hy  the  user  to 
permit  external  resistance  padding  uhiih 
ihanges  the  normally  linear  resistance  ff 
rotation  curi  e  to  one  hat  mg  predetermined 
non  linear  iharacteriitiis.  All  taps  art  perma¬ 
nently  spt>t  u  elded  and  short  out  only  one  >>r 
tu-^i  turns  on  the  resistance  eltment-a  unique 

Hflipot  feature' 

o  This  six-gang  assembly  of  standard 
Model  F  single-mtn  potentiometers  has  the 
customary  threaded  bushing  mountings,  and 
has  shaft  extensions  at  each  end.  The  two 
center  potentiometers  each  have  19  equi- 
spaceil,  spot  welded  tap  connections  brcxight 
out  to  terminals  Each  tap  ihnrti  niily  luo 
turns  of  .009“  diamrtrr  u  iff  on  the  reiiil 
amt  elemmi 

OtAti  Model  B.  I  ^  turn  HfLIPOT  has 
been  mfsdifted  lo  incorporate,  at  the  extreme 


Aapru»u«tuSiv*«  in  uN  muiur  acMt  uf  tbu  UniSud  $NHu«  lapurt  ugmiH  frutbum  Cu  .  S5  W  49f«d  St .  Nuw  Turk  II 
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Powtr  factor  @  60  cycles 


INSULATION 


It's  in  a  class  by  itself! 


Stress,  Crest  Kilovolts 

Th»  graph  above  showj  power  factor  at  60  (lyclej  for  CEE  Grade  lAMICOID  J^6050  at 
various  crest  kilovolt  stresses  when  tested  in  rjccordance  with  ASTM  Designation  D-150-47T 
after  conditioning  for  24  hrs.  at  100  C 


November,  1950  —  ELECTRONICS 


0.05 


An  outstanding 


CEE  Grade  Laitiicoid  'G050 


DEVELOPMENT ! 


has  exceptionally  low  power  factor  at  60  cycles! 
new  material  tailored 

w  specifically  for  transformer  applications  means: 

lower  losses 

^  higher  dielectric  strength 

lower  water  absorption 

Hfn-'s  a  hraiul  lu-w  i»racU'  of  I.amicoid  ilovflojxil  hv  Mica  liisiil.itor  Coinpaiiv  oN|)f«.iallv  to  provide  mM»d  elec- 
triral  projK-rfies  for  hit'll  Noltane  use  at  c-oinimri’ial  jKiwer  fn-rpieiicies. 

(  :la>s  \  iiiMilatioii,  desit'iitil  to  withstand  a  ''hottest-spot"  teinperatiire  of  iOot:  (221  I-'),  C:KK  Crade 
I.AMKoio  sfitfStt  is  idt-al  for  oil-filbnl  transfornuTs.  terminal  Ixiards  and  reirnlator  svvitehplates.  Here’s  whv: 

Its  low  |M)wer  factor  at  Wl  eveles  prosides  an  important  adsantat'e  in  transformers  Immiii;  mannfaetnretl 
to  present-dav  s|'M’c-ifieations. 

hei  aiise  it  is  an  exeeptionallv  low  loss  material,  Lamkoio  sfsO.'iO  does  not  lii-at  np  as  readily  as  lii^li  loss 
materials  when  siihjis  ted  to  ordinary  ojwratini' eonditions. 

Its  dieleetrie  streneth  p.irallel  to  the  laminations  is  nniisnalls  Im^h  lor  eanvas  haseil  laminates  — (iti.l)  k\' 
plus  when  t»‘sted  in  oil  at  S.'j'’  C!,  iisiiii'  -st-'l  tajx-r  pins  1”  apart. 

Its  wati-r  absorption  is  iiniisnallv  low  for  eanvas  based  laminates  — when  testi-d  in  aeoirdanee  with 
pr<K'«*rhire  oiitliiuHl  in  .\STM  desimiation  P-oTO. 

In  addition,  the  new  I.amicoio  has  ijoimI  ai'iiii'  eharaeteristics,  and  won’t  blister  or  delaminate  in 

hot  oil  at  10)  C.  .\l.ide  of  seht  tet!  ipialitv  fabric  base  material  and  spi-eial  thermosettiiii'  resins,  it’s  toni'li 
and  stroni'— pros  idex  jriKid  mei'hanieal  snp|)ort  for  eondnetiinr  elements,  eoils,  I'te.  I.amicoii)  #fi0.')0ean 
he  supplied  in  sheets  .16''  \  12". 

I’riKhuts  like  I.AMKom  sfiO’iO  are  deselop«-d  hv  I'ettini'  down  to  eas«*s.  We’se  had  sears’  experience 
doini'  just  that-mi</  coming  np  with  the  answers,  a  line  of  Ini'll  ipialitv  insnlatiiiji;'  materials.  Your  problem  is  oiii 
op|)ortiiiiits  to  make  this  ex|)«’rienc<'  p.iv  off— for  htitJi  of  ns.  That’s  whv  we’re  j^lad  to  hear  alxiiit  vonr  prohlenis— 
and  to  work  ssitli  son  in  deselopiii”  materials  tailored  exactly  to  sour  rispiirements.  Whs  not  i;et  in  touch  svith 
onr  tes  hmc.il  sits  ice  st.iff  todas  ? 


MICA 


COMPANY 


Schenectady  1,  Nesw  York 
Offices  in  Principal  Cities 
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7l#f  Mf  Wlff/MJM  ilA/  OBjn  V 

#1  /W  i%mpt0i0^  sutmkfy  4/  /A# 

•  •/•■if  tMifr*/  lA^/  NitfVf  Ay  f*.  K.  Ms/Urf  (t 
f*.,  Imt.,  Im^i^msp*ht,  Im4^.^  {sttm^l  mm).  Hhmi* 
kg/mu  ft  tk*tt  *  thg  pisftti  P^rt  sttMtkgJ  Ay  •  %lsk- 
'■*1  0p09*t9*m.  I  hit  ttmhimg  it  thmum  im  ttgisit 
tm  pirntm  «/  psw!  tml^wgtd  7  timet,  st  right, 
i^hmtm  St  hmltem  th^u  1  fntr^l  thmft  sftrr  mst  him- 
img  mmet  hefmre  ttmktmg.  \hmft  it  mstigfrmm  Kfifr# 
.1//«y  i4'*  •  .  .  rmmmd  free  imttimg  hrmtt  rmf. 


BY  SWITCHING  TO  REVERE  FREE  CUHING 
BRASS  ROD  P.  R.  MALLORY  &  CO.,  INC., 


■  ^  now  uMH^  (hi^  Kt‘\crf  fri-r  lutling  brass  rod  lo  its 
sompU-tf  satisfaction  ft>r  the  radn>  volume  contritl 
shafts  it  manufactures.  Ntit  just  any  •»"  brass  rod,  but 
the  rifhl  rosf  made  it  possible  for  them  tt)  save  on 
Z  counts 

Perhaps  Kesere  has  a  brass,  a  copper  or  some  special 
alios  to  help  sou  in  the  development  or  improvement  of 
sour  product  ...  in  cutting  vour  production  costs.  So 
sshs  not  tell  Kesere  )«Kr  metal  problems.^  (!all  the 
Kesere  Sales  ()Hice  nearest  you  today. 


Slaking  oparolion  on  radio  volum*  control  shaft 
porformod  without  frocturo  . .  .  onnooling  operation 
•liminalod. 

The  solution  lo  ihe  .Stallors  (  ompaiiy’s  problem  ssas 
not  as  eass  as  it  might  appear.  It  ssas  not  si  nplv  a  case 
of  Kesere  lechiiical  .Advisors  Service  recommending 
'1'  round,  tree  cutting  brass  rod  I  hat  rod  had  to 
(Missess  the  mac hinabilits  to  match  .Mallors's  existing 
production  machine  set-up  and  at  the  same  time  Ih' 
suffic  lent  Is  vs  or  k  able  so  that  annealing,  prior  to  staking, 
could  Ih'  eliminated,  and  ihai  staking  Ih-  accomplished 
ssiihoul  fracturing  ihe  metal 

.Mier  consulting  ssiih  the  .Slallors  fngineers,  and 
discussing  the  tests  which  Mallory  would  subsec^uentls 
conduct,  Kesere  recommended  a  '4*  round,  half  hard 
riveting  and  turning  rod  mixture  J-t".  NX  orking  tests 
.made  bs  Mallors  showed  this  rod  10  possess  all  the 
necessars  tet^uirements 

,\s  a  result  of  those  tests.  P  K  Mallors  .A  1  ompans 


COPPER  &  BRASS  INCORPORATED 

iemmJeJ  Pee/  Keren  in  IPO/ 


tun  <  mtmn  //>„  i^etriut,  .MirA.  l.ei  Angelet 
tif.  PeJfmrU.  K«me.  V. 

■•<  if’et  Ctfiti,  I  lerru  t^re. 
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In  the  show  . . . 
without  stealing  the  act 

RCA’s  new  ribbon-pressure 


Mere  is  a  ''tarrv-around”  niitro- 
phirne  free  from  wind  hlasi  and  air 
rumble.  It  contains  no  tubes,  no  con¬ 
densers.  no  hifth'impedance  circuits, 
no  special  amplifiers,  or  power  sup¬ 
plies— is  sirtualls  impersious  to  me¬ 
chanical  shock. 

rhe  MAKMAKfK  tits  any  standard 
microphone  stand  .  .  .  and  can  be 
substituted  for  any  professional  high- 
(jualits  K(  .A  microphone.  So  txtru 
atluchmrul\  nrtiirti' 

lor  price  and  delisery,  call  your 
K(  \  Ifroadiast  Sales  fnKtneer.  f  >r 
write  Dept  V>K.  R(  ingineerintt 
I’roducts.  <  anitlen,  N  |. 


Ot)  Sl-IM  S  t)l'  Ml  ST  IDOK  sharply 
ti(  see  It  .  .  so  skillfully  styled  its 
shape  *nd  colorinx  fade  right  into 
the  scene  .  .  .  this  tubular  micro¬ 
phone  has  won  the  favor  of  enter¬ 
tainers  and  announcers  wherever  it 
has  been  shown. 

Designed  by  K(!.\  Laboratories 
after  more  than  three  years  of  pains¬ 
taking  research,  the  slAKMAKfK 
meets  the  long  need  of  broadcasting, 
television,  and  show  business  for  a 
high-hdelity  microphone  that  — will 
nig  hide  the  features  of  performers  — 
IS  easier  to  handle — anii  yr/  rr/uo/i 
all  the  hiich-ttkahl^  fruturet  of  Hi  I 
profrmonul  mi(rophonr\.  I’ick-up  tv 
non-directional.  frequency  response 
IS  uniform,  AO  to  I  A,OtM»  cps. 


IT'S  SMALL.  Diamricr  of  body  is  only  I  *’4  inches.  Dianieicr 
of  pick  up  point  IS  only  >  inch! 


•Sr/ri  leJ /I 
:a|l/  Stu/tot 


eM/rtei  \tihmttfeJ  liroaJ- 

I  HMtUHeil  lOW/rt/. 


In  Cana^:  RCA  VICTOR  Company  limilarf,  Moniraal 
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///jj/fr.}  are  soft 
magnetic  materials  featuring  high 
permeability,  extremely  high  volume 
resistivity  and  lightweight.  They 
are  readily  molded  or  extruded  to 
practically  any  size  or  shape. 

IIHE3 

C]C][ 

o  oo 


HIGH  PERMEABILITY 

Reduces  size  of  components,  increases  circuit 
Q,  results  in  greater  overall  efficiency. 

HIGH  VOLUME  RESISTIVITY 

Ferramics  feature  high  volume  resistivity,  allow 
construction  of  solid  cores  with  negligible  eddy 
current  losses 

HIGH  EFFICIENCY 

Permits  cores  of  smaller  cross-section,  reduced 
cubic  volume,  improved  circuit  efficiency 

LIGHT  WEIGHT 

Ferramics  are  light  in  weight,  permit  important 
reductions  in  equipment  weight. 

NO  LAMINATIONS 

Ferramic  cores  are  molded  in  solid  shapes  reduc¬ 
ing  the  assembly  cost  of  components 

y  Af/  /fi.i 

FREQUEI’CY  RANGE 

100  CYCLES  TO  MEGACYCLES 

PERMEABILITY 

15  TO  3500 

VOLUME  RESISTIVITY. 

10  *  TO  10  ’  OHM/CCM 

SATURATION  FLUX  DENSITY. 

1000  TO  4000  GAUSS 

COERCIVE  FORCE. 

.2  TO  2  OERSTED 

SIZES 

DIE  PRESSED  OR  EXTRUDED  TO  YOUR 
SPECIFICATION — A  few  typical  shapes 
are  shown  above. 


MAKERS  OF  STEATITE,  TITANaTES,  ZIRCON  PORCELAIN,  FERRAMICS,  LIGHT  DUTY 
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TELEVISION  HORIZONTAL 
OUTPUT  TRANSFORMER  CORES: 

Smaller,  more  eHicient  cores. 

TELEVISION  YOKE  COIL 
CORES: 

Mokes  greater  beam  deflection  possible  and 
hence  shorter  cathode  ray  tubes. 

RADIO  BROADCAST 
RECEIVER  ANTENNA  CORES: 

Improved  reception,  reduces  antenna  size 

TOROIDAL  COIL  CORES: 

Increased  induction,  low  coil  loss. 

CUP  CORES: 

Audio  Frequencies  —  high  Q,  low  loss,  close 
shielding,  lower  cost  due  to  bobbin  wound  coils. 

ELECTRONIC  COMPUTERS: 

Magnetic  memory  systems — stored  data  avail¬ 
able  more  efficiently,  eliminotes  vacuum  tubes, 
reduces  component  size. 

Pulse  tronsformer  cores — less  distortion,  lower 
core  losses. 

PERMEABILITY  TUNING 
CORES: 

Increased  tuning  range  due  to  higher 
permeability. 


/tH  ffncf  incorporates  any 
'  of  the  following  components,  it  will 
pay  you  to  check,  now,  on  the  many 
advantages  offered  by  FERRAMICS. 
Engineering  data  and  information 
on  many  typical  applications  will  be 
supplied  on  request 


I— r,dBPgi:t^ 

i  ■  ■  rJSJii.mKOkti msst I 

.  --mm 

V.’  <-!-  Si’S  i! 

L  *»  ■■  ’ 


HIATIVE  PEffO«MAN(E  CHAIACTERKlia- NON  POWER  APPtiaTIONS 
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USEFUl  PERMEADIITIES 


CERAMICS  AHo  STEATin  CORP. 


GENERAL  OFFICES  And  PLANT  KEAStEY  NEW  JERSEY 


REFRACTORIES,  CHEMICAL  STONEWARE,  IMPERVIOUS  GRAPHITE 
ELECTRONICS  — No.emi)«r,  F950 


Cabinet 


TV  Monitor  Contole 


How  Karp  Makes 

Custom-Built  Metal  Cabinets 

and  Boxes  at  Prices  that  Compete 
with  those  of  Stock  Items 


Chasiit 


Marine  Radio  Housing 


The  odvontoget  and  true  e<onamiei  of  Karp  cuttam-buill  cabinets,  boxes,  or 
tousings  over  stock  items  are  these 

Your  own  exclusive  design  distinguishes  and  "styles"  yaur  product . . .  gives 
it  more  market  value. 

Flexibility  af  constructian  details  speeds  and  simplifies  your  final  assembly 
—saving  you  time  and  money. 

Our  vast  stock  of  dies  con  save  you  special  die  costs. 

Our  70,000  squore  feet  of  modern  plant,  with  hundreds  of  craftsmen,  means 
ample  capacity  for  many  types  af  work— simple  or  elaborate  -at  one  time. 
Plant  IS  fully  equipped  with  every  mechanical  facility  that  aids  economical 
production. 

Finishing  is  done  in  dusiproof  point  shop,  with  latest  water-washed  spray 
booths  and  gos-fired  ovens  mechonically  and  electronically  controlled. 
We  moke  no  stock  items  or  products  cf  our  own.  Our  plant,  lime  and  effort 
ore  100%  for  our  customers'  work. 

Our  engineering  staff  can  help  solve  any  possible  design  and  production 
problems. 

It’s  results  that  count -and  we  give  you  the  results  you  wont. 

Write  for  iffuttroted  data  book  describirtg  our  focilities  and  showing  the  wide 
rarsge  r>f  sheet  molol  fabrication  we  do. 

CABINETS  •  BOXES  •  CHASSIS  •  HOUSINGS  •  ENCLOSURES 


KARP  METAL  PRODUCTS  CO.,  INC. 

215  63rd  STREET.  BROOKLYN  20,  NEW  YORK 
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Desk  Panel  Cabinet  Rack 


Induction  Heater  Housing 
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the  FIRST  all  band-direct  reading 


SPECTRUM  ANALYZER 


10  MCS  to  16,520  MCS 


4.  Measures  noise  spectra. 

5.  Check  and  observe  tracking  of  r.f.  components  of 
a  radar  system. 

6  Check  two  r.f.  signals  differing  by  a  small  fre¬ 
quency  seporation. 


100  MITROeOLITAN  AVI.  •  OROOKLYN  11,  N.  Y. 


Outstanding  Features: 


#  Continuous  tuning. 

#  One  tuning  controL 

#  5  KC  resolution  at  all  frequencies. 

#  250  KC  to  25  MCS  display  at  all 
frequencies. 

#  Tuning  dial  frequency  accuracy  1 
per  cent. 

#  No  Klystron  modes  to  set 

#  Broadband  attenuators  supplied 
with  equipment  above  1000  MCS. 


#  Frequency  marker  for  measuring 
frequency  differences  0-25  MCS. 

#  Only  three  tuning  units  required 
to  cover  entire  range. 

#  Microwave  components  use  latest 
design  non-contacting  shorts  for 
long  mechanical  life. 

#  Maximum  frequency  coverage 
per  dollar  invested. 

#  5  inch  CRT  display. 


The  equipment  consists  of  the  following  units: 


Model  LTU-1  R.  F.  Tuning  Unit — 
10  to  1000  MCS. 

Model  LTU-2  R.  F.  Tuning  Unit — 
940  to  4500  MCS. 

Model  LTU-3  R.  F.  Tuning  Unit— 
4460  to  16.520  MCS. 


Model  LDU-1  Spectrum  Display 
Unit 

Model  LKU-1  Klystron  Power  Unit 
Model  LPU-1  Power  Unit 


Where  Used: 


Polorod's  Model  LSA  Spectrum  Analyzer  is  a  lobora- 
tory  instrument  used  to  provide  a  visual  indication  of 
the  frequency  distribution  of  energy  in  an  r.f.  signal 
in  the  range  10  to  16,520  MCS 


.  Other  uses  are; 


Polorad's  Model  LSA  Spectrum  Analyzer  is  the 
result  of  years  of  research  and  development.  It 
provides  a  simple  and  direct  means  of  rapid  and 
accurate  measurement  and  spectral  display  of  on 
r.f.  signal. 


1.  Observe  and  measure  sidebands  associated  with 
amplitude  and  frequency  modulated  signals. 

2  Determine  the  presence  and  accurately  measure 
the  frequency  of  rodio  and  or  radar  signals. 

3.  Check  the  spectrum  of  mognetron  oscillators. 


Write  for  complete  details 
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It  %ianil%  It)  rcast)n  that  an  item  of  such 
importance  as  the  cathode  must  be  manu- 
laciuied  from  materials  that  are  carefully 
priHliKctl  to  exacting  specifications.  Superior 
lube  <  ompany,  leading  manufacturers  of 
nickel  alloy  cathodes,  specifics  Driver-llarris 
Alloys  lor  tH»ih  "aciise"  and  ’‘passive"  cathode  1)-H 
base  metals  "Aciise"  materials,  prcxlucing  Norr 
a  high  level  of  electron  emission,  are  D-H  •*] 

Alloys  and  I'i'i,  "passive"  materials,  “I'^l 

employed  when  freedom  from  grid  back-  Mas, 

emission  is  necessary,  are  IVH  .Alloys  499  Alin, 
and  999.  .All  are  priiduced  free  from  oxides, 
and  with  extreme  accuracy  as  to  dimensions,  temper 
and  purity.  I  he  commercial  grade  of  pure  nickel 
does  not  meet  speciticaticms. 

.A  consideration  of  major  imptsrtancc  is  surfucf. 
I  he  surface  of  materials  used  for  cathodes  must 


1)-I1  Alloy  Cathodes,  as  produced  by  Superior  Tube  Company, 
Norristown.  Pa.,  are  made  from  thin  strip  stock,  of  thicknesses  such 
as  .042”  and  .0025' — handled  by  patented  mpchkaas  especially 
des  eloped  for  the  purpose  of  producing  plain  or  beaded 
“l.ockscam''  Ispe  nickel  cathode  sleeves.  Basle  Dimensions: 
Max.  Dl>— .100':  Min.  Dl>— .040'.  Max.  length — 12  mm.; 
Alin,  l  ength — 11.5  mm.  (Compare  with  paper  clip.! 


Here  is  but  another  example  of  the  tremendous  role 
played  by  l)-H  Alloys  Ihruout  industry — and  the 
ability  of  [>river-Harris  to  produce  special  alloys  for 
special  purposes. 

Whatever  your  particular  alloy  problem,  let  us  have 


inissess  sullicient  “tiiolh"  to  enable  coalings  of  chemical  your  specifications.  W'e’ll  gladly  put  our  specialized 


emitters  (such  as  llaiium-.Strontium  Oxide)  to  adhere 
successfullv — without  cracking  or  spalling.  Driver- 
Marris  luinishcs  the  precise  type  of  surface  required 


knowledge,  and  the  skills  acquired  from  fifty  years  of 
alloy  manufacturing  experience,  at  your  disposal  .  .  . 
make  recommendations  based  upon  your  specific  needs. 


Driver-Ham's  Company 

HARRISON,  NEW  JERSEY 

OtANCNIS  Ct)K«g«,  Dtirxit,  CIvvxIond,  Lov  Anpvlvt,  Son  Froncivro 


T  M  Ivg  U.  S.  fol.  Off. 
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The  introduction  of  the  indirectly  heated 
“tathtsde"  brought  about  revolutionary  im¬ 
provement  in  the  operation  of  electron  tubes 
lot  radio  and  IV  reception.  It  eliminated 
.AC  hum  in  receivers,  and  actually  increased 
emission  at  lower  filament  voltage.  Thus 
tubes  became  considerably  more  efficient,  and 
operating  life  was  greatly  extended. 

.And  all  this  as  the  result  of  employing  a 
tiny  component — customarily  measured  in 
millimeters,  or  very  small  tractions  of  an 
inch! 


Designed  for  Application 

MU  METAL  SHIELDS 


The  Jomes  Millen  Mfg.  Co.  Inc  has  for  many  years 
specialized  in  the  production  of  magnetic  metal  cathode 
ray  tube  shields  for  the  entire  electronics  industry, 
supplying  magnetic  metal  shields  to  manufacturing 
companies,  laboratories  and  research  organizations. 
Stock  shields  are  immediately  available  for  oil  of  the 
more  popular  sizes  and  types  of  cathode  ray  tubes  as 
well  as  bezels  for  2",  3"  and  5"  size  tubes 


Many  production  problems,  however,  make  desiroble 
special  shields  designed  in  conjunction  with  the  special¬ 
ized  requirement  of  the  basic  apparatus.  Herewith,  are 
illustrated  a  number  of  such  custom  built  shields.  Our 
custom  design  and  fabricotion  department  is  at  the 
service  of  our  customers  for  the  development  and  manu- 
focture  of  magnetic  metal  shields  of  either  nicoloi  or 
mumetal  for  such  specialized  opplications. 


Millen  magnetic  metal  shields  are  illustrated  and 
described  in  our  Laboratory  Equipment  catologue,  a 
copy  of  which  will  be  mailed  upon  request 


JAMES  MILLEN 


'G.  CO.,  INC, 


MAI>  OtHCK  ^  AM)  tAl.lOllV 

M  ALDKN,  M  AS.SACIH  SKT'I.S,  l.S.  A. 


i 
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Premium  Insulation 
Priced  Cotnpetiti^ 


^  MYCALEX  CORP.  OF  AMERICA 

m  "OwrMTf  o/  MYCAlfX'  Pafott" 

CiMXivt MlMteMtarnua,lt«T«kll,AV. ^ FMH|J|a|nUfflg|||J|||b|^ 


Now  M^t.AI.KX  o<Tcr>  both  7-pin  and  *>-pin  miniature 
tube  MKkrU  .  .  .  with  luprrior  Jow  io»»  inwlaiin^  prup- 
erties,  at  price*  that  offer  ceramic  quatit>  for  the  co*i 
uf  phenolic*. 


NfVCAl.i'.X  miniature  tube  sockets  are  injection 
molded  with  precision  that  affords  uniformity  and 
extremely  close  tolerances.  MY'f^ALEX  insulation 
has  hi^h  dielectric  strength,  very  low  dielectric  loss, 
high  arc  resistance  and  great  dimensional  stability. 

Produced  in  two  grades:  MA'(!Al.l’X  -110  con¬ 
forms  to  Cirade  1. 1  specifications,  having  a  loss 
factor  of  only  .01^  at  I  M(].  It  is  priced  compar¬ 
ably  with  mica  hlled  phenolic*. 
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Mycalex  Tube  Socket  Corporation 

'  Und*'  Eiclulira  licant*  of  Mycotai  Corporation  of  Afflerico" 
30  Rocliaftllar  Plato,  Naw  York  20,  N.  Y. 


MYfiAI.FX  floX  is  for  applications  where  low 
cost  of  parts  is  vital.  It  has  a  loss  factor  only  one 
fourth  that  of  ''everyday"  quality  insulating 
materials,  and  a  cost  no  greater. 


Prices  gladly  ejuoted  on  your  specific  require¬ 
ments.  Samples  and  data  sheets  by  return  mail. 
Our  engineers  will  ciH>pcrate  in  solving  your 
problems  of  design  and  cost. 


I  AvailMe  now...newG-E 
lube  socket  (101J328)  that 
resists  the  heat  produced  in 
heavy-duty  service.  Made 
af  asbestos-filled  phenolic 
material,  with  special  high- 
lemperature-alloy  spring 
contacts  that  won't  lose 
their  elasticity,  and  an  open 
design  allowing  generous 
air  circulation.  Universal 
type:  takes  both  the  medium 
4-pin  base  used  in  the  GL> 
3C23,  and  the  super-jumba 
base  used  in  the  GL-5544 
and  GL-554S.  Mounts  either 
above  or  beneath  a  panel. 


More  General  Electric  tht  rairon  tuhes 
are  huilt  and  sold  than  any  other  make. 
Here  is  Irat/ers/iip  ...  a  sif^npost  for 
the  desiy;ner  of  motor-control  circuits, 
pointing  to  where  experience  and 
prosed  tube  quality  are  wailing! 

Ghoice  of  types,  loo,  is  sirtually  un¬ 
restricted.  In  the  wide  range  of  (i-E 
ihs  rairons  w  ill  he  found  the  right  tube 
— small  or  large,  ideal  in  its  design 
characteristics— for  your  equipment. 

Three  popular  G-E  ihyrairons  are 
show  n  here.  Each  has  its  special  area 
ol  application.  The  Cil.-5('.2  3  is  a  gas- 
and-mercury-\apor  lube  for  motor 
held  control,  where  inductise  loads 
are  heavy.  The  GL-551-4  and  GL-55‘15 


are  gas-filled  tubes  especially  suited 
to  armature-control  work,  which  in¬ 
volves  a  higher  current — these  ihyra- 
trons  having  a  charge  of  inert  gas 
twice  that  of  less  modern  types,  to 
olivet  any  absorption. 

Long,  cost-saving  life,  from  features 
like  the  higher  gas  charge  of  the  (iL- 
f  and  (iL-SS  »5,  gives  extra  tube 
lulue.  Let  (leneral  Electric  tube  engi¬ 
neers  work  with  you  in  choosing  thy- 
ratrons  that  will  accent  your  equip¬ 
ment’s  economy,  help  assure  its  reli¬ 
ability,  extend  its  performance  span! 
Phone  y«)ur  nearby  (i-E  electronics 
ottice,  €>r  wire  t>r  write  IJettmuni  De¬ 
partment,  (leiieral  l  leitrh  i.Atmpany, 
btheneitady  5,  Sew  York. 


Filament  voltage 

2.5  V 

2.5  V 

.4 

2.5  V 

Filament  current 

7  amp 

12  amp 

21  amp 

Peak  anode  voltage, 
forward  and  inverse 

1,250  V 

1,500  V 

1,500  V 

Peak  cathode  current 

6  amp 

40  amp 

80  amp 

Avg  cathode  current 

1.5  amp 

3.2  amp 

6.4  amp 

GENERAL 


ELECTRIC 

IM-JIT 
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ARE  THESE  GATES  '50  DECADE  PRODUCTS  MAKING  MONEY  FOR  YOU? 


GATES 


PLUS  ''  rrujJkjL6  *  GATES 


QuuoJLijbLj 


S2-rS  Studiorttr  Sprrrh  CoR' 
Mtir. 


Oatrs  Ant 
F.4|uipmrnt. 


SA-40  Single  Channel  Speech 
Console  on  CB4  Control  Desk. 


HC-IF  Air>condUloned  IKW 
Hroadrast  Transmitter. 


Typical  4-Tower  Centraliied 
Phasinc  Cabinet. 


GY-48  Complete  250  -  watt 
Radio  Broadcasting  Station. 


—  SO-watt  Telephone  and  Tele- 
craph  Communications  Trans 
mitter. 


S.A-50  Dual  Channel  Speech 
Console. 


HFS-IO  Hi(h  Frequency  Phone 
and  Telecraph  Transmitter. 


HC-SB  5KH'  Transmitter  with 
Phasor. 


IIF-15  15.000- watt  Telegraph 

Transmitter. 
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We  do  not  lay  rlaini  to  any  upeeial  powem  of  protnoRti* 
ration,  but  we  ran  rompare  ournelves  to  the  ceatoned 
hunter  or  veteran  nailor  in  their  ability  to  aenae  the 
way  the  wind  ia  blowina.  By  maintaininK  ronatant  vigil 
of  the  Horizon  in  our  Induatry,  we  atrive  to  be  well  pre¬ 
pared  to  meet  the  ever  rhanging  re<|uirementa  for  high 
quality  Altera.  In  following  thia  poliry  we  have  been  able 
to  give  you  ‘  Yea  ’  or  ‘  No '  anawera  on  the  apot  to  your 
queriea  of  *  ia  thia  prartiral '  or  *  ran  thia  be  done?'  If  it 
ran  be  done,  we  have  probably  tried  it.  If  it  rannol  be  done 
we  are  atiil  trying  to  do  it.  Thia  haa  obviated  unnereaaary 
expenditure  of  our  ruatomera'  time  and  money,  and  haa 
helped  expedite  the  development  of  new  equipment  by 
eliminating  the  aeveral  blind  alleya  that  ran  be  ao  roatly. 
In  theae  timea  eaperially.  the  rontinued  appliration  of 
foreaight,  ingenuity  and  new  idraa,  aa  well  aa  the  ronatant 
expanaion  of  produrtion  farilitiea,  will  be  the  key  note  of 
our ‘Burnell  Cuatomer  Servire.’ 


PEQUIRtMENT 


Ilf 


hf  TOROIDAL  COILS 
and  FILTERS 

PROBUM..  TODAY ! 


Exclusive  Manufacturers  of 
Communications  Network  Components 


fiuAHeU  5 
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S’  plastic  laminates  have  helped 

many  manufacturers  solve  corrosion  problems.  G>r- 
rosive  compounds,  gases,  various  water  composi¬ 
tions,  moisture,  oils,  and  gasoline  have  little, 
and  often  no,  adverse  effect  upon  Synthane. 
,  But  corrosion  resistance  is  only  one  of  many 

other  Synthane  advantages  ahhreviateil 
to  the  "X”  above. 


Synthane  is  also  strung.  Good  ten¬ 
sile.  Hex  oral  ami  compressivestrengths, 
togi-iher  with  impact  fatigue  resistance 
and  light  weight,  are  other  Synthane 
characteristics.  Manufacturers  may 
(  house  Svnthane  for  one  or  more  of 
thi-se  reasons. 


j  Synthane  is  an  excellent  eleririral 

insulator.  l'ro(M-rties  such  as  high  di- 
electricsirength.  low  power  factor  and 
low  dielcH'tric  constant  make  Synthane  a 
good  material  for  any  application  where  elec¬ 
trical  currents  must  Is'  held  in  check. 


Synthane  is  a  material  for  all  iiicliisiry. Ghemical, 
mechanical  and  electrical  characteristics  form  a  com¬ 
bination  of  <pialilic-s  in  Svnthane  that  you  may  need  in 
your  product  or  procc'ss.  Glip  and  mail  the  handy 
coupon  todav  for  information  about  Synthane. 
Svnthane-  (airporation,  t  kiks,  I’a. 


Hxvieyweil  Com* 

pony  Synthone  fo«  Tonk  Umt 

compon#n*\  th4>ir  ^lectfooK  Fu#t  Gog^ 
»quipm#nt  ©♦  Synthone’i  c<vro- 

%«on  rvtutarKe.  good  d«»l»ctrK  prop«ftt«i 
and  dtm#n%»onal  «tobility  M  H  Fuf»l  Gag«i 
Qf  standard  tn  many  USAF  oircroft  web 
o«  famed  bo«'«ng  B-50«  one  of  wh»<h 
(♦be  lucky  lady)  Aew  non  ^top  ofound  tbe 
wofid  lo%t  yeoi 
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The  “X”  in  our  headline  does  not  represent  an 
unknown  factor.  It  does  represent  a  combination 
of  many  well  known,  use-proved  characteristics. 


Several  parts  made  from  Synthane  are  illus. 
Irated  at  the  right.  In  each  rase  the  umt  rho-e 
Synthane  for  one  or  two  primary  projM'rties 
rornhined  with  man\  other  properl ie>  de>irahle 
for  go(Kf  j)erformanee.  ITiat  ''  the  hig  ad\antage 
in  using  Synthane.  You  get  e'.>enlial  rharae- 
teristics  plus  many  extra  and  de'.irahle  rharae- 
teristics  in  amhinatum.  We  will  work  with  you 
to  iletermine  the  sperifie  grade  of  Synthane 
required  to  meet  your  joh  neeil>,  or  we  may 
develop  a  s[K*rial  grade  for  nou. 


4||hr-w«ight  and 


SYNTHANE  CORPORATION 
6  Riv«r  Rood,  Ook$,  Po. 

r.rnllenuMi . 

send  mf.  uuh*mt  tUdifiation.  informatum  o/i 
S\nthunr  nut*,  tuftrs.  and  fahruat^d  parts. 


'  A  rreratalogs/iir roinpanif\ in  lUilfdStatnanti ('.anada 
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The  first  to  introduce  commercially 
these  popular  features: 


Now  in  all 


oTi  response  to  Haulaiul  s 

-f?*”’  *--*L|  '>4''^'  In'licaloi-  loll  Trap,  aftt-r 

— ^  '■if  Its  inti'Miijction  in  ih)' 12Li*4- 


A.  lias  l»'«-n  Ml  enthusiastic  that  this  feature  has  now  la-en 
ineor|Hirate<l  in  all  Haulaiul  tubes  — us  a  standard  feature 
of  the  new  Haulaiul  Tilted  Offset  Gun 


in  the  field  or  on  the  assembly  line,  this  new  Indicator 
loll  Trap  leiluces  Ion  Trap  MaKnet  adjustment  time  to  a 
matter  of  seconds,  eliminates  mirrors  and  Kuesswork.  and 
assuies  accuracy  of  magnet  adju.stnieiit  It  can  ihciease 
piofits  foi  every  service  man  and  servii-e  dealer  and  at 
the  same  time  assuri-  fM'tter  customer  satisfaction 


Tilted  Offset  Gun 
Indicator  Ion  Trap 
Luxide  (Black)  Screen 
Reflection-Proof  Screen 
Aluminized  Tube 


A  bii|>ht  ttier-n  i;low  on  the  anmle  of  the  jiicture  tulio 
MKiials  when  adjustment  is  incorrect.  Corri-ct  adjustment 
Is  made  instantly,  by  movinvt  the  maKnet  until  the  slow 
Is  estinsuisfiisl  111  leiluced  to  minimum. 


(  )nK  H. Ill  land  ofTei  s  this  aiK  aiicisl  feature  one  of  a  half- 
do/cii  iiiiiHii taut  (lost-vv.ii  develo|iments  from  Hauland. 


Hontmbrt  7950  —  ELtCTRONfCS 


m  INDICATOR  ION  T 


THE  RAULAND  CORPORATION 

n.  TTxJxxm^ ft-  e^ejOJucJt- 

^ _ 1  4J4S  N  SNOX  AVENUI  •  CHICAGO  41,  IlllNOIS 


"  III  t  i^r  * 

jJvKhF  oval 

SELECTOR 

SWITCHES 

Several  new  oval 
"  »  ^  rotary  selector 
\  switches  are  des- 
rril>ed  in  Bulletin  L13  just  issued  by 
the  Shallcross  Manufacturing  Co., 
Collintrdale,  I’a.  Six  ba<ic  plates  and 
three  robir  types  produce  switches 
havint;  from  one  to  three  poles  j)er 
di-ck  or  Kant;  and  with  other  desire<l 
mechanical  and  eleetiii?al  details.  .\s 
many  as  IH,  a  or  ti  positions  may  be 
obtained  in  sinttle-,  double-,  or  triple- 
|M)le  types  respectively.  Thes»-  may¬ 
be  single-,  double-,  or  triple-|H>le  decks 
exclusively  or  a  combination  of  dif¬ 
ferent  types. 


30  tniCTO^®* 

“blamant..  ««• 
und«*  ^ 

,Vd,  Ubo‘“°‘''  " 


^  and  s**!*  ** 

orakiiwj  “ 


ShaUcio* 

co»P*»^“  ' 

us**** 

o»  bond., 
atui*.  O’ 
Suitabl*'”" 

piodncbon 


tba 

j  contacta, 

a,a.nia»«® 
ot  adba»  b' 

BuUabn 


VERTICAL  STYLE  PRECISION 
RESISTORS  FOR  JAN  USES 

Improved  vertical  style  - 
precision  wire-wound  W  ^ 
resistors  for  use  where 
mounting  ret]uirements 
make  it  de.sirable  to 
have  both  terminals  at  At 
the  same  end  of  the  re-  Ht  B 
sistor  have  tieen  intro- 
■luced  by  the  Shallcross 
.Manufacturing  Co..  ~ 
Collintrdale,  I’a.  These  units  provide 
a  longer  leakage  path  from  the  mount¬ 
ing  screws  to  the  terminals.  Known 
as  Shallcross  Types  HXI20,  BX140, 
anil  BX16((,  they  are  deaitfned  to  me«-t 
.l.\N  requirements  for  styles  RB40B, 
KB41B  and  RB42B  respectively  For 
commercial  uses,  the  resistors  carry 
somewhat  hitther  ratintfs  than  for 
.I.^N  applications.  Wire  leads  instead 
of  terminals  can  Ih-  furnished  if  de¬ 
sired.  Complete  details  will  gladly 
lie  sent  on  request  to  the  manufac¬ 
turer. 


KELVIN  plus  WHEATSTONE 
RANGES  IN  ONE  HANDY 

bridge 


mrtrumant.  whan  ona  - 
bof/,  loba?  Providing  both  Kalvin  and  Wha 

slT  S  ohm  to  11.11  „„ohm 

allcroa.  No.  638-R  combinad  bndqa  u  higi 
cur.ta  and  outrtandmgly  convamant.  Pnead ’ 
•  httla  mora  than  a  .ingla  bndga  with  a  limitad 
«»  >•  a  typical  axampla  oi  Shallcro..  in.tn 
•xnciwncy  and  wconomy. 


1  « 

pa. 

’lose*  •« 

.iloiB*"" 


FLAT.  METAL-ENCASED 

WIRE-WOUND  RESISTORS 

Flat,  metal-encased.  Type  26.5A  wire 
wound  power  resistor.s  intrmluced  by 
the  .Shallcross  Manufacturing  Com 
pany,  Collinifdale,  I’enna.  are  space 
wound,  have  mica  insulation,  and  are 
encased  in  aluminum  for  mountinir 
flat  airainst  a  metal  chassis.  .\t  175 
C.  continuous  use  they  are  conserva¬ 
tively  rated  for  ~i  watts  in  still  air 
and  15  watts  when  mounted  on  a  metal 
chassis.  Write  for  Bulletin  122. 

AOV 


SHALLCROSS  MANUFACTURING  COMPANY 
Collingdale  •  Penna. 
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Name  is 


Magnet  Wire  with  the 
Perfected  Insulation 


‘TIAOf  MAtK 

Combines  all  the  Desirable  Properties  of  Formvor  and  Nylon  Coatings 


^'cars  of  development  work  have 
prinluied  this  new  and  superior  mag 
net  wire  insulation.  IVlden  Nvlclad* 
Magnet  Wire  eomhines  the  desirable 
pioiyrties  ot  hormvar  and  Nylon 
tv{'es.  Its  tough,  durable  coating  elim¬ 
inates  the  need  tor  paper  or  textile- 
covered  wires  (in  manv  applications! 
and  reduces  winding  space  rec(uire- 
ments.  Nvlclad*  provides  increased 
toughness,  increa.sed  solvent  resist¬ 


ance, and  resistance  to  softening  under 
heat;  it  is  not  subject  to  solvent 
cra/mg.  Nvlclad*  means  improved 
w  indability  —  more  compact  coils  — 
many  over-all  plus  values  at  no 
increase  in  price. 

It  will  pav  vou  to  investigate 
Nvlclad*  Magnet  VC'ire  —  another 
IVlden  development  that  makes  for 
lower  over  all  costs.  VC'rite,  today, 
tor  test  data. 


MAGNET  WIRE  IVlden  Manufacturing  Co.,  4625  West  Van  Buren  Street,  Chicago,  Illinob 
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CARLOS 
ENGINEER  WE. 


nPbALLAS  TEXAS 
5  KW.  CHANNEL  8 


More  Proven  Performance 
of  fhe  Eimac  3X2500A3 


ZT.""  •" — 


TEXAS 


•«4i» 


Th*  Ein>«c  3X2SOOA3  it  on*  of  tKo  ouM*ndin9  vacuum  fubo 
d*v*lopnfvontt  m«do  durin9  rocont  yo«rt.  Contitf*nt  p*rform«nco, 
lon9  Ilfo,  And  tow  cott  Account  for  its  fillin9  tho  k*y  lockot  potitlont 
in  many  important  racantty  dati9nad  aquipmantt. 

Tha  3X2SOOA3  it  a  compact.  air<ootad  trioda.  Its  coaiial  con* 
struction  ratuitt  in  minimum  laad  inductanca,  aicallant  circuit 
isolation,  and  convanianca  of  usa  with  coaiial  plata  and  filamant 
tank  circuits.  For  AM  sarvica  it  is  FCC  ratad  for  5000  watts  par 
tuba  as  a  hiqh-laval  modulatad  ampllfiar.  It  has  comparativaly  low 
plata>rasistanca.  hiqh  transconductanca.  and  will  provida  affactiva 
parformanca  ovar  a  wida  ranga  of  plata  voltaqas  at  fraquancias 
aitandinq  wall  into  tha  VHF. 

Paports  from  many  anqinaart.  lika  Mr.  Dodd  of  WFAA>TV.  con* 
firm  tha  outstanding  transmittar  parformanca,  timplifiad  maintan- 
anca.  and  low  tuba  raplacamant  cost  mada  possibla  through  tha  usa 
of  tha  Eimac  3X2SOOA3.  Considar  this  unaquatlad  trioda  for  your 
applications  .  .  .  complata  data  ara  fraa  for  tha  asking. 


EITEL-McCULLOUGH,  INC. 
SAN  BRUNO,  CALIFORNIA 


Eim«e  3X2SOOA3 

eENERAL  CHARACTERISTICS 

ELECTRICAL 

Filamant  Tboriatad  tunqttan 

Voltaqa  ...... 

Currant  ...... 

Maiimwm  starting  currant  ... 
Amplification  Factor  {Avaraga)  .... 

Oiract  Intaralactroda  Capacitancas  (Avaraga) 

Grid  Plata . 

Grid-Filamant  ...... 

Ptata-Filamant . 

Transconductanca  (i^sPX)  ma  ,  9)000  v) 

MECHANICAL 

Ogling  . 

Maiimum  0«araM  Oimaniiont 

Langth  ....... 

Diamatar  . . 

Nat  WaigHt . 

RADIO  FREQUENCY  POWER  AMPLIFIER 
Ground-Grid  Circuit 
Class*C  FM  TalapKony 
TYPICAL  OPERATION  (110  Me  .  par  tuba) 

D-C  Plata  Voitaga 
D  C  Grid  Voitaga 
D-C  Plata  Currant 
D‘C  Grid  Currant 
Driving  Powar  (Approi  ) 

Usaful  Povrar  Output 


7  S  volH 

41  amparts 

100  amparat 


20  uufd 
40  uufd 
•  f  2  uufd 
20.000  umRoi 

Forcad  air 

9  0  incfias 
4  2S  incKas 
S •  pounds 


4000  volts 
— S50  volts 
I  OS  amps 
27S  ma 
1900  watts 
7S00  watts 


•COMPLETE  DATA  AVAILABLE  FREE 


Eiport  Agantt  Fraiar  I  Hansan.  )0I  Clay  St  .  San  Franc<KO.  California 

the  3X2500A3  is  another 
Eimac  contribution  to  electronic  progress. 


1 


1 
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fc^uUtca  IX;  un.t.- 
^  _  »upp>en«nt  Sorci 
.  I, nc  of  IX.  Po^cr  Su| 
S„reiiv«rn  combine?,  the 

,omp<m*nts'^ithconM? 

m.n>bir  »  »>*'  ' 

„n  and  trouWe  free 
Sorensen  prices  ate 


teasoi 


MODIL  S0«8 


DC  POWER  SUPPLY  SPECIFICATIONS 


Rrgulotion  accuracy:  •  0.5%. 

Input  105  125  volts  AC,  5O16O  cycles,  Single  phase. 

Units  are  normally  self-contained.  All  can  be  provided  with  a  front  panel  for  rack  mounting. 
Models  325B  500B,  and  lOOOB  are  metered. 


If  rite  for  <  ompUte  I  ileralure 


For  reisilatc-d  lou  lolt.ti^e  tupplyt 

invesfijjafr  Sorensen  s  line  of  NOBATRON’S. 


iw#*. 

Its  raiafiico  »vi.  •  STAMtoio.  conn. 

MU^fUTIIflS  ¥  K  IIM  KtniTIIS.  II  Ml  Ul  CTCKS.  KMlITn  1C  N«fl  SIIKfS  CUCTIINIC 
INKITIIS.  lllTllf  KKIIICf  StIIIIIII.  CISTU  HUT  TIMSf  IlMdS.  IITIIIIU  CIK  ICICTIII 
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MODiL  No. 

33SB 

3«oa 

SMC 

s«oa 

SOM 

tooot 

Output  voltage 

0- 

-325 

175-360 

200 

-500 

0- 

500 

0- 

500 

200 

-  1000 

Output  current 

0 

125Ma. 

0-  120Ma. 

0- 

200  Ma. 

0- 

200  Ma. 

0- 

300  Ma. 

0- 

500  Ma. 

Output  voltage,  bias 

0- 

150 

0- 

150 

0- 

150 

Output  current,  bias 

0 

5  Mo 

0- 

5  Mo. 

0- 

5  Ma. 

low  AC  voltage 

(center  tapped 

unregulated* 

6  3 

at  10  amp. 

6  3  at  10  amp 

63 

at  10  amp. 

63 

at  10  amp. 

6.3 

at  10  amp. 

Ripple 

10 

mv 

10  mv 

10  mv 

10  mv 

10  mv 

20  mv  1 

Ill  I  III 


III  ■  fit 


Major  Advance  in  Electric  Control 

Increases  Production  From  Industrial  Operations 


Willi  iiiihIih  ti' >11  iIciii.iikI'  n-.iiliin^;  tov\;inl  In  >li  ;ill- 
tlliir  liitli'.  till' II*  "  I'  \  I  5(1 1  i>n|r>>l  tiniii--.  .It  llic  ideal 
lime  l>>  liel)i  lll•>ll'wlll‘^  I'l  liriii'  iiiirea'V  llie  <iii!|iiit  i>l 
llleii  Ii|)lii  .11 ;  t!  Ultll'.l'e^  llere’>\\ll\  : 

I  Ills  (  null  I 'I  iiiis  .sum,  lliiihi  liiiii  .s  l-i,iiui  *i<  is-  It  ael-  i  m 
till  si,, -I  >11  ^wiiiU'  III  I'Miim  lo.iil.  .1'  vmII  a'  on  tlieir 
'i/e  and  |><inianen>i  I  Ini-..  it  leiii|ieratiire  tlian^i  ' 
Hf  iilK,  lib-  j^tnll'  niiilt;e<l  l>aik  into  lint  lint  il  il  'lart-> 
ltd  liii'ktx  .1  wlitii  t’ne  mrn.ue  tlinir  i^  o|K-ne>I 
r  \  I  '.>0  le.it  1^  111  I'kK  I  lie  t.i'ier  the  eliaiiite,  the  Inr- 

tlit  I  r  \  1  '.Ml  iiio\  t  '  the  lilt  I  1  aK  t  1  lien,  al  the  ilistalll 

tlii>  .ulioii  hi  (till'  to  hiail  oil  the  ehan^e,  the  t  out  ml 
>laTl'  haikiiii;  .iv  a\  l'.\  |iiittint;  on  the  hr.ikfN  il  lirin^;-« 
teii:|’i  i.itun  h.ii  k  in  line  Niiioothl) .  lajndl) . 

I  Ills  h,ilr  ■,  !!■  II  'll.  I, -.Is,  s  f  I'lliii  fli'ii  lieeail'e  it  ri 
diiii  -  tin  leintth  ot  time  a  tin  iia.  e  I'  oil  teniiM  raliire.  It 
ini  III'  III'  n t  I  I  .it '  |i«  I  1 1  k 

/'.  I  I  '■'(/  11  t/ic  t  'h/v  t  II  I  ti  le  |io'itionnii;  eonii  "I  w  ith 

Kali  \iii->n  It  '  .1  iiniijiie  1  \\  i  onti  ihiitioii  to  auto- 

ni.itii  1 1  i.;iil.it  i>  ’ll 

.(/<’  I'l  '  ,r'i,'iiiii.i  ,:ii,l  Is,  s,  I  1,11,'ii.s  ale  more  le- 
'j“ >11  .IM  than  hi  I >  'I  I  .  I  III  '!■  tw . >  eoliii >onent '  li.iv  e  aKs a  \  > 
Ui  n  Mtal  I  ”  iiiloiii.ilii  e”niti’l.  .nnl  oi  eoiii  'e  txiitinne  'o 
1  111  \  'top  the  n'•^mal.  iveii  d.ix  teinpei atm e  'Wint;' 


wliieli  are  'tarted  hy  ^■llan•,’e^  in  tlip  -i/e  and  |iernianencc 
"Il  till  I’lirnai  e  loa>l. 

When  we  uaxe  1' I',  its  third  eomiMinetit  of  rate 
aetioii  iiiid  introdiieed  it  in  this  ’.Ml  model  we  were 
ahle  al'o  to  uierease  the  seiisitixitx  and  ran^;e  of  adjiist- 
nieiit  of  projnirlioiiiiitj  and  reset  eoni|M>netits.  'I'lie  resnlt- 
ni).;  improxenient  m  eoiitrol  aetion  shows  up  at  all  times, 
hilt  e'|K’i  lally  when  tem|K  ratnre  is  U’liin  'tnhliorii  try- 
in;;  to  edi;e  .iw.iy  from  the  control  point,  or  to  level  ort 
incoirictK.  l-.xeii  without  rati- action,  l’..\.T.'.M)  would 
do  a  hi'iter  th.in-e\ir  joh.  Ihit  with  nite  action,  results 
,are  far  siiperior  to  ,in\  piev  ii>ns  electric  control 

III,-  ,Vi',\'.i'  IS  III  til,  (  oiilhil  I'liit  I’.xerythiiiK  new  in 
I’ .\  r ’.'ll  Is  in  the  t  oniiol  I  nit  the  di  x ice  in  center  of 
,il>o\e  ilhi'iratioii  xxhicli  i'  iistiallv  nioiinted  Udoxx  the 
's]>ei  doni,i\  or  Microm,i\  Recordin;;  C  ontroller,  and 
xxhtch  link'  that  iii'inimeiit  to  the  fnehxalxe  driving 
mechani'iii.  In  line  wiili  mir  ]»>hcx  of  niakin;;  iniproxe- 
nii  III'  readilx  ;ix .lil.ihh  to  ii'ers  of  onr  ei|iiipment,  earlier 
iii'i.ill.iiioii'  of  i’  \  I  (,’ntri>l  can  Ik-  converted  to 
1'  \  1  .'()  h\  repl.iciiii;  the  l  int  ,ind  iiiakm;;  ,sli;;lit 
clninoes  III  the  I.  oiilroller.  The  nexx  I  'liit  is  fnllv  elec¬ 
tronic  has  no  mo\Mi>;  jiarts  escept  txvo  hermetically- 
sealc'l  I  el. IX  s 

I  or  coni]>h  te  ill  l.iils,  contai  t  onr  neai  x  st  ollii  e.  or  xvrite 
iis  at  .^ti  nli>n  .\xe  .  I ’Inladelpliia  l-l,  I’a. 


MCASURING  INSTRUMCNTS  •  TCLCMCTtRS  ‘  AUTOMATIC  CONTROLS  •  HEAT-TREATING  FURNACES 


LEEDS  &  NORTHRUP 


Jit  xi  Nm 
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Best. . .  by  Field  Test 


Type  BBR 
MINIATURE 


Another  C-D  fiftt!  Positive  lead,  of  round 
oluminum  wire,  is  clamped  to  special 
aluminum  center  piece  providing  con¬ 
tinuous  metallic  contact  from  foil  to  ter¬ 
minal  lead.  No  foreign  material  sand¬ 
wiched  between  inner  and  outer  leods— 
o  consistent  couse  of  floating  opens  and 
high  resistance  contacts.  Also  eliminates 
shorts  in  container.  Other  features  are: 

Higti-evrUy  otwminvm  •t*ctr»e*t— lew  •!•<- 
Irkal  l•aka••l  C*llwl*M-a<*laH  wrap  pr*- 
va«H  "(antominelion”  during  atwmbly! 
ftactrolyr*  canlritugad  Inrn  canlainar— flllt 


tatlian  (ampitlaly;  pravidai  rasarva  lluM 
tar  many  yaort'  uia!  (ubbar  bahatlla  inm-  j 

lalian  watbar  parmiti  parfarl  taoll  Stobta  I 

alartretyfa— a  C-0  aiclwtiva— parmlH  tang  J 

•halt  and  aparating  trfat  t 

For  further  informotion  on  these  and 
other  C-0  electrolytics,  write  for  catalog.  { 
COHNEll  DUBIIIC*  EUCTIIC  COIPORATION, 
Oept.KII-O South  Plainfield,  New  Jersey. 
Other  plants  in  New  Bedford,  Brookline  . 
and  Worcester,  Moss.;  Providence,  R.  I.;  j-' 
Indianapolis,  Ind.,  and  subsidiary.  The 
Radiart  Corp.,  Cleveland,  Ohio.  ' 


ELECTROLYTIC 

CAPACITORS 

anode  risers  connected 
directly  to  outer  leads 


. . .  new  construction  eliminates 


shorts  to 
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t 


you  find  the  clue. 


.  this  new  campaign  in  ■■h 
means  more  business  for 
manufacturers  who 
assemble  their  products  with 


AMERICAN  PHILLIPS  SCREWS 


h<»r  vfiirs.  Amcritan  ha<s  btcn  a  "PHILLIPS  HFAntjuartcrs"  .  .  .  en¬ 
gineering  these  modern  J'asteners  into  all  tspes  of  products. 

I'oda),  Ameriian  joins  in  this  ness  campaign  in  which  millionsof  users  of 
nianutaitured  products  are  being  told  to  look  for  the  clue  of  extra  quality.. . 

”  I  he  Phillifn  i'.ross-Kecess  ■M./tvf’.t  the  Spot  ...” 
ssnihol  that  quality  is  built  into  a  product  with  the  modern 
Phillips  fastener. 

Anieric  an.  w  ith  its  ne  w  plant  and  equipment  at  >X'illimantic.  (Asnnccti- 
cut.  IS  in  a  stronger  position  than  eser  bedore  to  meet  the  ever  grow¬ 
ing  demand  for  Phillips  fasteners.  _ 

In  adklition,  the  facilities 
Norristown,  Pennssisania.  plant 
and  the  large  warehouse  sttK'ks  BjajSfc 
maintained  in  (  hicago  have  been 
establisheil  to  help  service  distrib- 
iitors  and  users  of  .\merican  Phillips 
f  ross-KecesH'd  I  lead  Screws.  Vi’ rite. 
telling  us  how  American  can  be  of 

AMERICAN  SCREW  COMPANY  ■ 

Maan  •<  UrnttiMalu.  Cmm..  aiia  NarrltUva,  r«.  K 

Clu<«f*n;  SMI.  NHmii  V.  ••tralf  t:  Ml  IMf 


PHILLIPS  SCREW 

S^.  ■ 
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ouin 

Emerson 


Atk  for  tho  original  llytrnn  TV  firsts  Hylriin  1X7  tsimpafl, 
hn{h-ViillaK''  TV  rirlifitT  Hytron  6BQ6CT,  7SBQ6GT  fXtra- 
IH-rfiirmunr*'  (Iftlfction  amplilVrs.  Hytron  6U4CT  liiith-pervi-anc** 

(lamping  diodo.  Hytron  17BH7  t»in-triod<-  swM'p  amplifier  with  supe  rior  ftficiency. 
Hytron  I6BB4  original  rectangular  TV  picture  tube. 


.IYTROnJ 


MAIN  OfflCf:  SAlfM,  M  A  S  S  A  C  M  U  $  1 1  T  S 
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Intermodulation  ran  hr  iiit'asiirrd 

<|iiirkly  aiul  arriiral<*ly  willi  !\IF1\SI  RKMIvN  I'S 

iirw,  porlahh*  MODEL  31 

^  IM'KKMOUliLA'I'IUN  MK'l'KK 


COMPLETELY  SELF-CONTAINED 


•  TEST  SIGNAL  GENERATOR 

•  ANALYZER 


•  VOLTMETER 

•  POWER  SUPPLY 


l<>  iii'iiii'  |»  jL  |ii'i  loi  iii.iih  •'  lioin  .til  .iii'lii) 

■•A'li'ltf..  lot  lOili'il  .l<l|ll'ttli<'iil  ,II|||  lll.iiillr' 

n.iiii  •'  III  \M  .iikI  I  M  II  I  I  i\<'i '  ,iii<l  li.iii'iiiiiii'i 
)  lifi  Liii^  liiiiMiilN  III  him  .Hill  ili'i  triorilm^' 
.Hill  rr|>iiiiliii  liiiii>:  i  Ik  i  Liii^  |■ll■■llll^r.l|lll 
|iliLll|>«  .lint  iriimllll^  vlsli,  I  lin  Lin^  in  Hill 
ni.ilriii'>.  .nljii'liiif;  t>i.i'  iii  l.i|>f  rn  iiriliii^;',  <  Ir. 


on  INTERMODULATION 
fV\LIUcL  OU  METER 

Thtt  model  hat  a  )etl  generator  pioviding, 
o  low  fiequeit<y  range  of  40,  70  ond  100 
Cydet,  o  high  frer^uerKy  range  of  2000,  7000 
ond  12,000  (yclet,  either  teparate  or  mined 
in  o  I/I  or  4/1  fotio 

The  analyzer  will  operote  from  20  eyelet  to 
200  eyelet  ond  from  2000  eyelet  to  20,000 
eyelet 

A  direel  leodmg  meter  meaturet  intermodu- 
lotion  pereentoget  from  0  1%  to  30%,  tett 
generator  enitput  vetitoget  from  01  to  100  v 
(  30  to  t  20  DSM),  analyzer  input  vcrltaget 
from  0001  to  100  V  (  70  to  '  40  DBM) 
Defoded  eircufor  on  reeyueit 


MF,  \'n|  HKMh.NI  S  l  !<  Illl'l  IK  \  1 1<  l\  tiii  i-i->  tin-  ili  inatiil  Inr 
1  iitii|i.ii  I.  iM'il) 'l'|ll■r.lll'l|  iiili'i  tiiiiiliil.iliim  l■l|Ul|ltlll■lll!  Tim 
Ml  )l  IK.I,  1  i'  ttiiiilr'i.ili'K  |iiii  i-il.  \rl  lAlri'timl)  an  iirjlf  ami 
limit  III  llm  v.inii-  iij;ii|  •.jii  i  ilu  atinii'  nl  all  ’  I.  Mif  iK  MOli^ 
MWII  Mills  '. 

fliir-  '1-1111111  III  ilii-  MlIDKI.  31  'iiiiiilii-'  mi\ril  aiiiliii  In*- 
i|iii  iii  ii  '  III  ilii-  .i|i|i.ii.iiii'  iiiiili  i  li-'l;  llm  ll•■•llllanl  'ifiiia! 
Irntti  llm  .i|i|i.ir.itii'  i-e  limit  a|i|ilmil  Id  iIii'  aii.il)/i‘r  'n  liiiii  d| 
till-  MOlfll,  .'U  III  In-  hlli-ri'il.  ani|i|ihi'i|,  lii-iiiinlulalnl  ami 
im  li'ti-ii.  l  lm  nmli-r  llll(■l■|•rl•.lllm^;  iii  |irrn-iila{:f  nl  inirr- 
imiiliil.itnm  ami  iii|iiil  vdIn. 


lOW  fPfQUtNCY  60  cycles  INPUT  VOITaGE  Pull  scat®  ronges  of 

HIGH  PPEQUtNCY.  3000  cycles  3,  10  ond  30  wolH  PMS  Less  fhon  one 

IF/MF  VOITAGI  ratio  Fned  *  I  "’■•erf  tignol  it  tuffitient  tor 

OUTfUI  VOIIAGI  10  .  mo.  mtohigh 

,  ,  .  input  impedance  Greoter  Ihon  400 

impedonce  or  ’  5  DBM  matched  to  H 

rSOO  ohmt  INTERMODUIATION  full  icole  ronget 

OUTPUT  impedance  2000  ohmi  of  3.  10  ond  30% 

RfjIDUAl  INTERMODUIATION  0  2%  ACCURACY  •  10%  of  full  icole 
moa  OSCillOSCOPt  connection  at  meter. 

Power  supply  117  volts,  50/60  cycles,  30  watts  Dimensions  8  high  a  19  *  wide  a  9  * 
deep  May  be  movr>ted  in  stondord  7  relay  rocli  panel  space  Weight  16  lbs. 


ERIE  TYPE  325 

High  Frequency  By-Pass  Capacitor 
Will  Help  Solve  Your  Problem 


e  LOW  INDUCTANCE 

e  UNIFORM  INDUCTANCE  FOR  RESONANCE 
BY-PASSING 

e  RUGGED  HIGH  TERMINAL  FOR  TIE-POINT 
e  FULLY  SHIELDED 


ACTUAL 

SIZE 


One  solution  to  control  of  regeneration  and  radiation  in 
TV  sets  lies  in  better  by-passing  .  .  .  and  Erie  Style  325 
Stand-Off  Ceramicon  provides  the  solution  in  concrete 
form.  This  ceramic  capacitor  is  made  especially  for 
high  frequency  decoupling  and  offers  an  outstanding 
combination  of  features  never  before  offered  in  the 
low-price  field. 

A  by-pass  to  the  ground  is  provided  through  the  short¬ 
est  possible  path,  in  a  completely  sealed  metal  case. 
Full  advantage  is  taken  of  the  concentric  cylindrical 
electrode  configuration  in  maintaining  this  short  path, 
resulting  in  extremely  low  series  inductance  and  effec¬ 
tive  v.h.f.  by-pass. 

Push-on  clip  facilitates  high  speed  assembly  ...  or 
shell  may  be  soldered  directly  into  a  hole  in  the  chassis. 
Post  terminal  provides  a  sturdy  tie-point  for  several  con¬ 
nections,  at  tube  socket  terminal  height.  The  capacitor 
possesses  unusual  mechanical  ruggedness. 

Write  for  detailed  information  and  samples. 


PATENT  APPilEO  FOK 


ERIE  RESISTOR  CORP.,  ERIE,  PA. 

LONDON.  ENGLAND  .  .  .  TORONTO,  CANADA 
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A  HIGHEST  QUALITY  LINE 


for  your  equipment  designs 


NX  hen  you're  hiiikling  any  of  thoiisaniK  of  lomplex 
iniluNirial  and  military  eleetronii  devices  reliable 
iom|Hinentv  are  a  must. 

lo  Hive  vou,  the  designers  tif  these  devices,  the 
utmost  in  reliability,  Cieneral  Mectrit  is  constantly  at 
work  improving'  and  redesigning  in  its  ever  ^rouiiijj 
line  of  elec  tronic  comyxinents. 

I  he  list  at  left  only  partially  covers  the  thoii- 
s,inds  ot  parts  in  the  complete  (i-F  line.  NX'e'll  tell 
vou  alsout  as  many  ot  them  as  space  will  iiermit  in 
these  pa)>es  Ironi  month  to  month.  Apftaratus  Defurt- 
iiirtit,  (ittifra/  I  Itciric  (  rtniftjHy,  SihrueclaJ ^  N,  ,S.  >; 


APPARATUS  DEPARTMENT 


Conifol 

WUyni 

Vvlayt 

Amcil.dynct 

Ampitsfots 

Terminal  boorHi 

O)ot»  bushings 

f  K«i  mufors 
Oynamotort 


V»octo> 


InHuctroit 
Voltage  %fubili<«'» 
f 'uctionul  bp  moton 


ELECTRONICS  DEPARTMENT 


1  ub«t 

T*l*vition  components 
Phono  pKkups 


GENERAL 
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THYRITE- 

R  varies  inversely  as  E* 


LINE-VOLTAGE  STABILIZERS 
—  get  rid  of  ups  and  downs! 


TYPE  HMA  RELAYS-up  to  30  amps,  closing 


V('hen  you're  after  a  steady  1 suits  at  the  input  of 
your  ee|uipment  and  the  line  is  Huctuating  any- 
ss'here  betsseen  9^  and  130,  use  a  C»-E  voltage 
stabilizer.  These  units  use  a  special  transformer 
circuit  to  provide  a  stabilized  output  voltage 
svithin  ■  lO'  of  IIS  v«>lts  for  fixed,  unity-povser- 
factor  loads.  East  rc*s|'H)nse  of  Ci-K  stabilizer  restores 
normal  output  voltage-  in  less  than  three  cycles. 
IS-,  2S-  and  SO-va  stabilizers  are  small  enough  to 
mount  on  radio  or  electronic  instrument  chassis 
(2  inches  high,  9  inches  long).  .Standard  ratings 
up  to  S(NM)  \a  are  available  in  larger  sizes.  SX’rite 
for  Bulletin  Cil’A-U)^l. 


Vi’ith  tbe  unique  electrical  property  of  varying  in¬ 
versely  in  resistance  as  the  fourth  power  (or  even 
higher)  of  the  applied  voltage,  Thyrite*  resistance 
material  has  solved  many  problems  for  the  design 
engineer. 

Use  it  w-ith  a-c,  d-c,  or  short  duration  pulse's;  for 
such  applications  as  the  limiting  of  voltage  surges, 
stabilization  of  rectifier  output  voltages,  control¬ 
ling  of  voltage-selective  circuits,  and  pMitentiom- 
eter  division  of  voltages. 

Tbyrite  comes  in  disk  form  in  diameters  from 
0.23  to  6.(N)  inches,  with  or  without  mounting 
holes.  Smaller  sizes  are  furnisheel  with  wire  leads. 
See  Bulletin  GEA-41.38. 

Trod*  AAork  of  Cooorof  f/o<fric  Co 


G«n*rol  ll•ctric  Compony,  Section  A667*S 
Apporvtus  Deportment,  Schenectady  5,  N.  Y, 


Pleoie  Mnd  mo  the  followtoQ  bullotii 
Indicoto 

(  V  )  Tor  roforonce  only 
(  X  }  lof  planning  on  immodioto 
protect 


O  GtA<3634  Voltoge  ttabiliiei 
n  GEA-4138  Thyrite 
□  GEA-5457  HMA  reloy* 


Company 


llic  Ci'F  Tv  pc  II M  A  rvU>  is  only  (he  size  uf  ciic^retcv 
peckaKc.  hut  i(  closes  at  currents  up  to  amperes!  HMA 
relays  have  self  aligninfc,  silser-tO'silser  contacts;  are  posi¬ 
tive  in  action,  instantaneous  in  ofseration.  They’re  avail¬ 
able  in  either  back  or  front  connected  models.  For  coil 
voltaKcs  of  6,  12,  24,  52,  »8,  or  125  d-c;  115  or  250  a-c. 
Single-  or  double-break  conucts.  Bulletin  GEA-545T. 


IJ 


ELECTRONICS  —  No-tmbti.  1950 


55 


. . .  PRESSURE  TIGHT  SOCKET 


CONTACT  ARRANGEMENTS! 

( )utstanilin^  dtsinn  anti  fine  workmanship, 
combined  ssith  materials  that  meet  the  re- 
tjuirentents,  assure  the  splendid  performance 
ot  Mendix-Siintilla  "pressuri/etl”  electrical 
connectors.  I  hese  units  incluile  both  pin  and 
socket  arran^jements  for  .///  sizes  of  contacts, 

*  SCINFLEX  divUctric  material  It  o 

n«w  dtv«lopm«nt  fhof  Qttwrtt  un#^woll*d 
tnttfl  p«rlormanct  If  it  ovailQbl*  only  in 
RondiX'Scinfillo  EI•ctr«coi  Connocfort. 


{LUS  ALL  THESE  OTHER  FEATURES 

_  Moittur*-proof 
_  Radio  Quiot 
_  Singlo-pioco  Intorts 
_  Vibration-proof 
_  Light  Woight 
—  High  Insulation  Rosistanco 
_  Easy  Assombly  and  Disossombly 
_  Fowor  Parts  than  any  othor  Connector 
No  additional  solder  required 


BENDIX-SCINTIllA 

ELECTRICAL  CONNECTORS 
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makes  great  little  mete_^ 


AMSCO  CORPORATION 

45-01  NORTHERN  BOULEVARD,  L.  I.  C.  1,  N.  Y. 

MANU^ACrUtftS  Of  iCltNriflC  ftfClSfON  lOUtfMfNr  ^ot  OVft  4  OUAffrit  Of  A  CfNrURi 


turelV," 

(fproof  sealed  ,  2Vj"s' 

ilnoble  with  3Vi"r' 

i,e  scales  oriel  3'A". 

„„a,lc  Shielding 


Conform  *0  forthcoming 


lu  METAl  CONSTWCT.ON 

With 

ALUtAtNUM  FRAWE 
ALUWtNUtA  WtNOtNG 
Assuring  Maxlmom  He 
model  245  -up  to 

model  241  -  up  to  75, 

These  exceptionally  higW^^ 

menr^mo^te'ro\'*ond  design 
m  JAN  R-22  Specifications. 


CORE 

,t  Dissipotion 

50,000  ohms (25  Won. 

000  ohms  (50  Won) 

resistonces 
develop- 
Built 


•  coni 

whtr# 
tion  < 
porti  ti 


precision  f 


f|MU«l5 


Accuracy  r® 

e  Accuracy  Vo 

tidily  Models  )AH.R.W  SPECS 
ear  Models 

. . 

3ur  Comploto  I'no 
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CONSOLID 


•  LOW  COST 

•  HIGH  QUALITY 

•  COMPACT  DESIGN 


OSCILLOGRAPH 


A  PRECISION  RECORDING  INSTRUMENT  TO  MEET  YOUR  BUDGET 


*  CKotc*  9-  or  l4-lro€*  <opoc«ty 

*  10  qwKli'choogo  rocord  tpcodt  (*4  fo  100  por  toe  ) 

*  fo«*ly  dofocHobi*  rocord  mogoiirto  (copocily  1)5  ft 
of  5  pepor) 

*  U»oft  %tandord  Cor«tolidotod  Sorioi  7>?00  Colvonomot#r$ 

*  Awtomotic  rocord  r^umbormg 

*  Two  tlotic  roforonco  Irocoo 

*  Rocord  footogo  lodicotor 

*  Rroci«ion  timmg  ty«tom  (01-  ond  t0*»oc  liming  linot) 

*  Conitont>tomporoturo  golvonomotor  block 

*  Simwitonoout  viowmg  ond  rocording 

*  ChoKo  of  o><  (IIS  w  bO  cycio)  or  d-c  (74-28  v)  modoU 

*  Compoct  dotign  (dimontionc  9'  «9’a*  ■  19*3*',  woigkt 
48*  1  lb«  ) 

*  4-point  thockmowni  boio  (optionol) 

*  Troco  idontificotion  (optionol) 


lX  sii;iKil  to  inttt  iIr  ni'cils  ot  those  \^ho  rttiuire  the  utmost  m  |xrtormaiKe,  hut 
who  must  o|xrate  on  a  hmitcii  hiul^et,  tlic  new  (  onsolulateil  Ret-onliiiL;  Oscilloiirapli, 
I  \  [X-  *>1  U'.  IS  eniimeereil  to  tlie  preiise  stanilarJs  of  the  larger  (  onsolulateil  (V  illo- 
uraphs  \it  IS  tirasdcally  lower  m  priie 

I  smi;  till  \Milel\  aiiepteil  (onsolulateil  Series  7-J()()  (lal 
lanometers  whiih  otler  a  sensituitv  aiul  fret|ueniv  lor  e\ery 
|oh  the  ‘'1  K'  t  )s<. illoyraph  priHluies  reiorJs  isossessmi;  quality 
aiul  aiiurat\  ei|ual  to  those  ot  the  tmest  instruments  heretolon 

asailahle  ^  _ 

(  ompari  the  1U>  with  anv  osi illoijraph  now  a\ailahle 
Keearvlless  of  the  si/e  ot  your  huili;et,  you  lan't  tiiul  a  Ixtter  \alue 

i.'ro  {$■  n  "t  dt  ni  a$  n  t  oi .  ^*d‘t 

l  or  turther  mtormation  write  for  hulletin  (  1(  I '•.M  X 


NEW  AMPLIFIER  «  now  low-coftt,  4-<hannol  3-k<  Cornor  Ampliftor  Contolidotod  Typo  1-118  it  now  ovoiloblo  ot  o  com- 

p«W4on  to  tK#  5-114  OtciMogropK.  making  a  vortotii#  rocording  tyttom  for  tbo  ttotic-dynomK  mootwromont  of  ttroin  prottwro.  ond 
•ccolorotion  froqwoncy  rongo  tt  Rot  from  0-500  cpt  For  fortbor  informotion  writo  for  SwUotin  CEC-1577-X3 


CONSOLIDATED  ENGINEERING 

COR  PORATION 

.iNjIyliiul  luilrnmeiilf  for  Science  u»d  Induitry 
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CONTROL  TRANVOiMfl 
VHttMOCOune 
^OTO  fiKTttc  cm 

miChaniCai  GAUGtNO  R' 
CHANOI  Of  RESISTANCI  in 
DUCTANCE  or  CAfAC'TANCE 


CONTROllSO 

DEVICE 


Here’s  the  ideal  amplifier  for  control  applications 


MAGNETIC 

AMPLIFIER 


•fACTOH  WITH 

ffCMftoN  com 


ITE  J 

ERMEROIM 


A  •«  I>M  CIRCUIT  BREAKER  COMPANY. 

19?fi  A  Hamilf«n  PHiled«lph)o  30.  Pa 

MECHANICEl  RECTIFIERS  •  SWITCH6EAR  -  UNIT  SUBSTATIONS  •  ISOLATED  PHASE  BUS  STRUCTURES  •  RESISTORS  •  SPECIAL  PRODUCTS 


Why?  Well,  fur  uric  thing  it  s  a  amplifier  Thr  advantages 

are  obvious:  there  are  no  moving  t>arts  —  henrr,  there's  nothing  to 
wear  out.  It's  thot  k  and  vibration  pro<if. 

Serondlv.  it  has  a  core  of  T*ElRMF.ron  —  I  T  E‘s  ama/mg  new 
rtwe  material.  We  sav  “ama/ing’*  because  a//  E'rrmeron  cores  have 
identical  magnetiiration  characteristics.  This  means  designers  can  prr 
<!ict  amplifier  performance  accurately  arui  tx>sitively  bf»fore  under 
taking  thr  extensive  jr»b  of  winding  and  p*>tting  the  reactor* 

Furthermore,  thr  lower  control  currents  requiml  in  amplifiers 
made  with  Pf.rmeron  cores  result  in  s|>ace  saving  etpiipment  with  higher 
amplification  factors  and  faster  rest>onse  time* 

Magnetic  amplifiers  with  Pkrmeron  cores  are  now  l>eing  pro 
duceri  by  several  large  electrical  manufacturers  for  an  ever  ex(>anding 
field  of  uses.  These  cores,  with  their  ama/ing  characteri.stics.  have 
heljieii  make  magnetic  amplifiers  practical  for  many  new  uses  arwl 
better  for  many  old  ones 

If  I  oiir  business  is  amplifiers,  or  controls,  it  will  (>av  ymi  tf>  take 
another  look  at  Pprmrron! 


For  oddrfiOAof  N»Formof*OA  r  E  Rortiflof  D*vrMOA.  or  coAtof*  poor  locof  l-f  f  RoproMA#cRfv* 
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00*175* 

ID  sID* 

H  i/r 


EFFECTIVE  ACTION 
PRODUCER 

motor 

SOLENOID 

RflAY 

SATURARtI  REACTOR 

generator  flElO 


HEART  OF  THE 
AMPLIFIER 


(TfWUR  nnn  capacitoii) 


la|(*4lT  tuilt  Is 
■<(ktiw4  undti* 

«m)  'M|k 

K«k«M| 


llfM  MlH  CMt 
«t  killt  Itflif  mn 

40«blt  P<0*KtiOfl 


licktod 
pintic  m«im 
(ti'Xtl  mootvtt 


Ovttf  iMkt 

plwlic 

ttpimnl 

MpittiNt  ibMr|ti«n 


lM4t  (Kkoitd 
MClMtll  M  I0tl4 

pIttiK  «nd 


fvp«  ISfOC  Hwmidi 

Stol"  coVoctlO'i  arm 
ipttioMy  d*«iqii*d  tor 
15*  C  opt'otion.  mrmn 
im  lK«  mo»t  hw<**<d  Qt 
Oftd  w*M 

fh*  A«v«f«  doy 

d««OAdi  of  OodwrOAf*  'A 


WtlT(  FOI  (OMfKTE  lITftATUlF 

■ipntPMpInpi  ap<  OtittriMtwt 
MMM|ktdl  tkp  B  S  A  Md  CmpBj 

A  PYRAMID 

PYRAMID  ELEGRIC  COMPANY 

!  IS$  Oxford  Streot 

I  Potortofl,  N  J  ,  U  S  A 

TIUOOAMS  WUX  N  i 

CAHI  AOMI5S  Oyrpmidotp 


I  BUSINESS  BRIEFS 

By  W.  W.  MacDONALD 


Miibili/^tiim  Mincrllan)  :  Indus¬ 
try  and  ifovernment  hav»*  plans  for 
mobilizing  electronirs  production 
facilities  to  handle  any  military 
needs  in  the  immediate  future. 

I  From  where  we  sit  it  seems  a.s 
thniJKh  the  industry’s  planninjr  is 
most  aflvanced,  and  some  people 
in  WashinKton  privately  admit  it. 

Possible  new  |f(»vernment  body 
is  the  Klertronics  Production  Re¬ 
sources  Ajrency,  proposed  as  a 
means  of  coordinatintt  re<iuire- 
ments  of  the  military  departments 
under  the  direction  of  the  Muni- 
I  tions  Hoard.  It  would  consist  of 
tw(j  members  from  Army,  two  from 
I  Navy,  two  from  the  Air  Forces  and 
I  one  .Munitions  Hoard  observer. 

plus  a  combined  military  and 
I  civilian  statT.  It  would  work  close¬ 
ly  with  the  Flectronus  l>i\ision 
of  the  Itefense  Production  .Ajrency, 
which  is  under  department  of 
Commerce  auspices.  Not  yet  ap¬ 
proved  but  no  doubt  will  be. 

.Add  to  the  three  industry  bodies 
reported  last  month  as  enjjatfed  in 
mobilization  planning  the  F.lec- 
tronic  Parts  .Manufacturers  .As¬ 
sociation,  with  otfices  in  the 
Capitol.  Kepresentinjr  "smaller 
independent  parts  manufacturers.” 
No  connection  with  KT.M.A. 

WashinvMon  scuttlebutt  has  it 
i  that  if  the  President  asks  for  and 
I  trets  an  additional  ten-billion  dol- 
i  lars  in  early  I!t,‘)l  at  least  one  of 
j  these  billions  will  jro  for  elec- 
.  trollies  eijuipment.  This  woubl  be 
over  and  above  the  l-billion 

orders  for  the  balance  of  ID.AO  and 
fiscal  P.t.M  mentioned  last  month. 
The  predicted  pyramidiinr  is  al- 
read>  beK'innintf,  even  before  elec¬ 
tion. 

.'shortages  of  r.iw  materials 
needed  ill  our  field  are  already  de- 
veloinnjr.  W.itch.  in  )t.trt  iciilar. 
.iliiminiim,  coppi  r.  lumber,  tiicki  l, 
soda  ash.  .steel,  tin  and  luin;'ten 
Mow  much  is  real  shortage  and 
how  much  is  the  result  of  stiK’k- 
pilinjr  no  one  seems  to  know. 

Sp«-akinK  (K  Xlobili/alion.  it  is 
b)‘idininKt  more  .mil  more  einlent 
that  mobile  commiinu  at  ions  eipiip- 
nient  constitutes  .iii  important 


part  of  current  civilian-defense 

planning. 

.ludtrinv'  by  many  recent  and 
dovetailinK  siKns,  people  with  such 
eijuipment  to  sell  should,  in  this 
order.  <  1 1  step  up  normal  con¬ 
tacts  with  local  police  officials,  l2) 
backtrack  amonjr  similar  state 
offk'ers  who  may  have  been 
neglected  in  recent  years  and.  Cl) 
culti%ate  a  few  federal  men  co¬ 
ordinating'  the  nation’s  civilian- 
defense  etfort. 

■Most  actual  buyinjr  will  prob- 
atdv  be  done  by  cities  and  towns, 
the  [iresent  emergency  constitu¬ 
ting  an  excellent  excuse  to  buy 
more  mobile  radio  eiiuipment  they 
ha\e  wanted  for  a  lontr  time  any¬ 
way.  Some  will  be  done  by  States 
ejfifed  into  it  from  above  and  be¬ 
low.  .And  Washington  officials  are 
worth  ciiltivatiii).'  if  for  no  other 
reason  than  to  see  that  any  recom¬ 
mended  equipment  specifications 
are  flexible. 

Hracket  Standards:  The  word 
“bracket”,  now  part  of  television 
terminolojry,  is  of  typojrraphical 
rather  than  technical  oriKin.  It 
refers  merely  to  the  symbols  em- 
bracin>t  the  wide  ran^'e  of  scan- 
ninj?  rates  needed  to  cover  exist- 
injr  black-and-white  and  proposed 
color  transmissions,  symlads  such 
as  we  use  here  I  ?',  $c-!l. 

Public  Confusion  can  be  counted 
upon  if  and  when  bracket  stand¬ 
ards  are  adopted  and  stations 
start  transmittinjf  part  or  full  time 
in  color. 

To  bejrin  w  ith.  existinjf  receivers 
tuned  to  such  stations  will  see 
nothing'  but  a  blur;  accessories 
will  be  required  to  residve  the 
blur  and  provide  a  black-and-w  hite 
I'lctore. 

l-lveii  with  sill  b  ai  ce.ssorie>.  or 
with  a  new  set  in  which  a  switch- 
injr  circuit  (see  p  f>f>)  has  been 
provideti.  the  black-and-white  jiic- 
ture  obtained  from  a  color  pro¬ 
gram  will  have  only  about  one 
third  the  detail  to  wbii  h  the  pub¬ 
lic  I'  accustomed. 

Finally,  it  will  be  necic-'sarv  to 
buy  another  accessory,  or  another 


i 


to 
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tetter  TV  pictuie  resolution 
«». better  picroe  gamma 


. .  .with  this 
SYLVANIA  Type  1N60 
Germanium  Diode  ^ 


riii>  ilioil<<  i.  a  |Miiiit  rtiiilart  rcrtiiicr.  fcir  rfli- 

ricnl  ami  <l<-|M'iiilalili‘  a*  a  ilioilr 

for  I  \  r<M'ri\»T?>. 

Ill  tiTin.  of  M't  |»'rforiiian('«*.  iIm'  riliririirv  of  tlii- 
S\Uania  (tt-riiianiiiiii  Diotli-  int-aii-  lH-tl«-r  pirtiin-  n->o> 
lotion. oiM-rialU  at  Iom  !>i^iial  l<-\i-l>.  I  lo-  iinproM'tl  lim-- 
arit\  ini'aii'  lirttiT  pirtori-  ^aoinia.  or  rati"*'  of  pirtort' 
roiitra't.  iii  the  m-ar  uliito  r<'”ioti>  Mio'rr  lioniaii  xi^ioii 
i>  iiio.t  rritiial. 


Important  AOVAMTAOIS 
for  sot  doslpners 

I*  L«w  MriM  capptHwww 

ccrilipdp) 

D 

2*  low  sliwnt  copodtowco  (tlroy 
to  prownd) 

3.  Complolo  froodow  §rmm  hmm 

«•  mw9W9f9^9  9w  eOfffWf  pOTViffteN 

Compoct  tito  ood  #«•#  of 
mownHng 

Rwooodnow  ood  ponuBimno 

of  COfBWk 


Rugged  Construction 


rio'  S>Kaiiia  I.Nt>tl  lia-  i  oii'trui  tioii  fratort-'  vtliirli  a<- 
'Oi'f  loiij:.  troolilr-fri-i-  lift'  ami  i-lt-rtriral  !<taliilit\.  h  Irx- 
ililr  tiiim')l  li-ail.  arc  •wa;:<-<l  to  ni<  kri  rml  <-ap>  Mliia  li 
an*  uclilol  to  tlira'ailt'il  lira-'  plii”-.  I  lii'«i'  plot:-  an- 
-i  ri-Hi-il  ami  firmly  I'l'im-ntril  into  a  -tronj:  (  •■ramir  lioil\ . 
tint-  pro\i<lin<:  a  tln-rioal  r<'-«-r\oir.  in-olatint:  tlo-  pig¬ 
tail-  from  till-  artiM-  i-li'im-nt  ami  pi'rinittinic  rlo-«'  -olili-r- 
int>.  For  fortlo-r  information  mail  tio-  toopoii  toilay. 


Stitania  Klfririr  PriMlurln  Inr. 
\<lt«-rti-inc  K-IOII 

Km|Hiriuiii,  l‘a. 

/'/rut.  trui/  mr  ratingi  tmH  lull  ifi/orMafloa 
iihimt  >t/ifini«  /.rrmunium  Typ* 


(ucTMMc  gnat 
iui«  Tuiis  nil 

ftsw  /Clio  INIS 
iltCIIOIIC  list 
iguMtat  finh: 
ctai  tilts  /II 

IMS  m  IIMK 

•OK  Kms  uon 
MB  nsrouMS 

tiinisoi  an 


\iiitir 


MrrrI 
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•USINI^S  lltfH 


SHOCK  -  VIBRATION 


iivw  Ill  iirilt-r  t(i  iiitually 

a  picturf  in  tolor. 

We  wuuld  hate  to  be  the  station, 
manufacturer,  distributor,  dealer 
or  .serviceman  who  has  to  explain 
all  this  to  laymen. 


COLLINS 


new  vhf  rodio  equipment 

USIS  AII.DAMPIO 


Station  Kconomics  could,  we 
think,  liecome  quite  involved  when 
either  color  or  black  and-white 
time  is  available  to  television 
spon.sors. 

How  many  people  will  initially 
constitute  the  cidor  audience? 
How  many  who  see  tlje  jirOKram 
will  be  looking'  at  it  in  color  and 
how  many  in  black-and-white? 
Who  will  take  the  linancial  rap 
while  the  color  audience  i>  beiny 
built,  the  stations  or  the  sponsors? 

This,  it  seems  to  us,  is  where  we 
came  in. 


BARRYMOUNTS 


Railroads  are  now  usin^  a  whale 
of  a  lot  of  electronic  communica¬ 
tions  equipment.  Here’s  a  list 
showinjf  the  number  of  radio  and 
carrier-current  transmitters  in  u^e 
as  of  July  I."); 


\t,  htMltl  S  I  *• 

All%nUr  <  iNutt  Litif 
I^ltiniurr  \  Ota«i 
lUncor  .%  Arooat4»k 
IWre  A  C'hekM 

A  Kn«’ 

l^irminchani  SotiiLt^rn 

H<«ton  h  M&jnr 
Hrooki>n  F4utt.  I  hat.  Trrii. 

*  ('otinty  .  . 

('Mitral  o( 

fVotr^I  RjktlroAo  of  S.  J 
itailroiAil  of  Pa 
('hattAh«x)rhc«  V«lW>y. 

K  'hniik(M>akr  arxl  Ohio 

A  Ftuitcrn  llhooia  . 
f'hicaxo  A  N<»rth  WotWm 
(*hir**o.  HurlmayM)  A  Quinry  .  . 
<  hiriMf'' Crral  .  . 

<'hic  Mitwatikfv,  8t.  Pad)  A 
rhii-atfo.  Kork  l»lao<l  A  Pacific* 
f'hirajto.  South  Sh<tf«  A  8o*ith 

iVrul  ....  . 

C'ohiinhua  A  ('•re^nvilW . 

('olorado  A  Southern  .  . . 

rvia«are,  Ijtrkawanna  A 
\N  .... 

I  Wnvf*r  A  Rio  (Jrande  . , 

[>««  Moinr*  (''ratral  Iowa... 
rVtfOil.  Tolfklo  A  Ironton  .  . 
1>u!uth.  Mteeabe  A  Iron  Uange  . 
VIkid.  Joliet  A  Kaetrro  . 


A  ^jll  tif'P  of  navigation  and  communications  equipment  —  developed  by  Col'ins 
fc'  a'rcra^t  use  in  tt'c  vhf  and  uhf  bands  —  males  /vailab'e  to  the  aviation 
kd  ustry  complete  integrated  radio  facilities  that  meet  all  requirements  for 
navigation  and  communications  over  Federal  airways. 

This  new  Collint  equipment  obtains  vital  protection  against 
shock  and  vibration  with  air-damped  BARRYMOUNTS. 

In  the  Collins  application.  Ihe  unit  BARRYMOUNTS  support  mounting  bases, 
of  Collins  design,  in  single-  and  dual-un't  styles,  wi‘h  prov'.'cn  for  plug-in 
connection  of  ravigat'rn  a''d  glide^'ope  receiver;,  ai'e  ;or'es.  o-J  trj-smitter. 


Unit  air-damped  BARRYMOUNTS  can  also  be  furnished  for 
direct  installation  to  airborne  instruments  and  in  combination 
with  Barry-built  standard  and  special  mounting  bases. 

W'n.i*ever  vour  rho.  k  or  v  bra‘ion  prob'em.  Barry  erperience  and  cor'sult'nq 
e-iq -ee' -q  faclli*es  o^er  ,s  sure  soN*  on.  Write  for  tree  catalog  lii‘ing  stock 
BARRYMOUNTS;  for  pe.:  al  intorma*ion.  caJ  our  reare' t  office  or  vvrite  to 


Port  Worth  and  fVnver  t'ity 
Klondft  Kant  . 

f  irmnsl  Trink  U*<fio  Comm. . 
<lr^t  Northern  ..... 

f  itrlf.  il^  A  <  »hio 
IlhnotB  Crntrai 
tarkmmvii;.-  Tt*nn  Co 
Kanwrwi  f  *iiy  S*<>'ilhrrii  .  . 

Trrminiil . 

I^hitfh  N'alWy 
1 4i«  Xmrrlrn  liiiirtion 
!<Hitev)!l  an<l 
l4>t.i*>«na  A 

I  •MiiaiariA  A  N  .mh  \N  <*01 
Maryland  A  t  VrwiM  lv:mia 
M-  K»«» •li.rft  K  onm •  Tinir 
Minne*»*»»ta  I>\Kofa  A 
Mimn.  .n-Kanw  T<  t  u 
N'lnaoun  K.anwa.o  of  IV 


Meie  OMce  177  Sidney  St. 
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.A  t 

Srw  i  ^rli'^u*  T«ritufvai  (  u 

^  lifk  ( 

Srw  \  (irk.  (  hii'Mc  A  >t  U'ui* 
Nrw  \  iirk.  Nf‘wl1^v**(i  .k  M«rt- 
(«»r>l 

Ni»4pira  J‘tri>  \»AMi 
NorfoU  A  ^V  t^u-m 
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S*«ithi*rn 
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imuinalKU  A<«»<"  r><  >t  l4>»i» 
A  IV't&t' 
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Hiidio-Telexraph  ('arri»T«.  t-ii- 
Kajf  <1  it)  iiiti'rstatf  or  foreiKH 
comm Jtiiiatioiis  aod  doit)); 
or  more  worth  of  Imsincss  in  I'.il'.t 
employed  ‘.*7  engineers  anti  paid 
them  an  aNerej-'e  of  $104  weekly, 
kailio  operator.-*  totalled  :?St)  and 
receivttl  $•>!:<,  ami  there  were  120 
marine-coa.-*tal  operatitr*  receivinj; 
an  average  of  $7d  weekly.  KiKure;. 
from  an  F(’(’-I)epiirtment  of  Lahor 
joint  report  jii.-*t  relea.'ied. 


Speaking  before  the  late-.-\nyu.-*t 
convention  of  the  National  Klec- 
tronic  l)i.'*triliutors  A.tsticiation  in 
Cleveland  attendance  reporteil  at 
2.40O)  UC.A’s  Hal  Her.-*che  t>re- 
dieted  a  one-liillion-dollar  elec¬ 
tronic.-*  reitlacements  part.-*  lm-<i- 
ne.-*s  by  r.C>.’>.  He  thought  thert- 
miyhl  be  2. boo  di.stributor.-*,  ami 
1:5o.(MM)  .-*ervicemen  in  the  fiebl  by 
that  time. 


Heminulon  Hand  ha.--,  we  are 
told.  So  far  .sold  2'!  imlustrial  tele¬ 
vision  systems  to  such  users 
as  universities  haviny  medical 
courses,  to  schools  traininy  artist,-, 
for  commercial  proyrams,  to  the 
military  and  others. 

Conita-'l  betwei-n  two  indu>tries 
with  respect  to  communications 
i-ijuipment  is  enijihasized  by  tin- 
story  about  the  ferryboat  that  r.-- 
ceiitly  ran  ayroiind  in  a  foy  ami 
unsuccessfully  tried  to  .--ummou 
assistance  1>>  means  of  whittle 
siynals.  It  just  ha|>pt-ned  that  a 
radio-eipiipiied  ta.xicab  was 
aboard,  and  a  nie.'saye  throuyh 
the  cab's  dispat*hiny  otlice 
brouyht  a  tiiy. 


SIGMA 

DOUBLE  POLE 
SENSITIVE  DC  RELAY 


(ont  inch  tqu«rg  ch««iii  «r««) 


(Mluttr«t»d  Type  22RJ  CC) 


TYPE  22RJ  CHARACTERISTICS 

•  ENCtOSURI  —  1  X  I  X  1  '«  h>qh  above  chcissii  hermetically 
sealed 

•  WEIGHT  —  3S  ounces  max 

•  CONTACTS  —  2  amperes  nominal  rating  fOPDF  max  ) 

A  SENSITIVITY  —  Available  standard  ad)ustment  approximately 
40  milliwatts  lor  DPDT  contacts 

•  COILS  —  Insulated  tor  SOO  volts  wound  up  to  12  000  ohms 
will  dissipate  1  watt. 

e  VIIRATION  —  IS  q  s  vibration  does  not  disturb  contacts,  changes 
operating  points  approximately 

•  SHOCK  —  SO  g  s  sustained  acceleration  does  not  disturb  con 
tacts  or  damage  relay  tin  least  lavoiable  orii  ntation  operating 
points  change  less  than  2  to  1  at  SO  g  s.) 

•  STAIILITY  —  Neither  contoct  wear  nor  tem(<erature  extremes 
(  6S*  and  lOO^C)  will  aitect  operating  points  more  than  ap 
proximately  SS. 


STANDARD  DRDT  ADJUSTMENT 

1  Coil 

OR«>al* 

Rolocite  j 

^  ohms 

26  0  mils 

10  0  mils  i 

1  100  " 

20  0 

70 

1  200  •• 

140 

50 

i  SOO  •' 

90 

3  1  * 

i  1000 

S  3 

2  3 

I  2^)0  *• 

4.0 

1  4  *' 

i  SOOO  *’ 

2  6 

10  • 

8000  *' 

2  3 

oe  - 

Write  lor  SuJierm  22 
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Cri t  i ra  I  R vij  ii  i  rv in  e  n  ts  of 
Toirrision  Prow 
Hemarkahlr  Prrforiiiaiirr  of* 
Mallory  VV  ('aparitors ! 

TliiTf  r.in  It*-  iio  iiHTc  I  iiti\ inciii;:  iirmil  ul  'ii|>iTitiril V  lli.in 
llif  |MTliiriiKiii<f  rf<  uril-  tiniii;  ii|i  lr\  M.i!ltir\  hi’  r„i|ia(itiir' 
ill  tlif  ll^■ln.m^lm;;  fu  ld  nl  trltM'iini  '•rr\i<  <\ 

III  um-  ( a-r.  an  ntil'laiiiliii':  Irli  v  i'lmi  iiiaimlat  lurri  kt  |il 
«lt‘tail)‘il  r<‘i  oriU  nt  held  ladiir<"-  id  <  iiin|M)nent  part'  over  a 
SIX  inniitli  periiid  .  .  .  luiiiid  oiiK  'i\  Mallor\  iailure>,  with 
liearK  H’  ( '„ipa(  iliif'  in  'i  r\i<  el 


xlall'iiA  I  r  <  apaeiinr' are  de'ifined 
I"  ii|ierale  I'uniiiiiiiiii'lN  at  Ka®  (! — 
and  are  laiinni'  Inr  their  liilif:  'Jlflf 
lifi.  \\  till'  l(ir  \inir  eepv  of  the 
\l.dlc>i\  I  I’  ( !.i|iaeitiir  data  h'lder. 


h  /’  i*  ihv  ly/n'  dvnifiniit'um  of 
thf  Mallitry-ili'veloped  vlertro- 
Ivlir  vapofitor  having  l/ie  rhar- 
urifrittlir  th'sifin  pivtun-d  and 
I'aniointlhroii^houllheinduiitry 
for  dvprndahle  perfitrmanre. 


I  hat  !>  \rn  nr  /wkuiJ  r  xprt  laln>rt.\! 

I  hat*'  \«hx  'll  main  leadniL'  inanntai  Inrer'  iii'i't  un  Malliir\ 
(!.Hiaritiir'  that  have  'et  the  pare  in  tlie  indii'trv  Inr  \ear'. 
That''  vvh\  Min  'hniild  'peeilv  \lalliir\,  at  nn  preiniiiin  in 
priee,  Inr  am  apphiatiiiii  that  deinand'  i  iintiniiini'.  trnnhle- 
tree  perlnrinam  e. 


SERVtNG  INDUSTRY  WITH 


Copocitors  Contacts 

Controls  Resistors 

Rectifiers  Vibrators 

Special  Power 

Switches  Supplies 

Resistance  Welding  Materials 
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►  COl.OU  HKl’ORT  ...  On  Oct¬ 
ober  11.  the  FCC  issued  its  final 
report  ba.'^ed  on  the  color  television 
hearinir.  in  which  it  decided  to 
adopt  the  CB.S  field-.sequential  sys¬ 
tem.  We  do  not  intend  to  criticize 
this  decision,  as  such.  It  wa.<  ar¬ 
rived  at  after  an  exhaustive  hear¬ 
ing,  accordinjr  to  due  lejral  j)rov'ess, 
by  a  body  specifically  set  up  by 
ronjrress  to  make  such  decisions. 
The  Commi^'ion  decided  to  adopt 
a  noncomi>utible  system  l)ecause  in 
certain  vital  resiacts  it  performs 
best  WOM-,  anil  to  discount  the  prom¬ 
ise  that  a  compatible  system  would 
in  the  near  future  offer  superior 
performance.  The  Commission 
elected  to  act  on  what  it  saw.  rather 
than  on  wh.at  it  foresaw. 

This  may  turn  out  to  be  a  mis¬ 
taken  judjfment  of  the  first  majrni- 
tude.  Hut  it  may  also  be  a  correct 
judjrmeiit.  if  the  j)romise  of  the 
compatible  systems  fails  to  he 
realized.  Only  time,  many  months 
of  time,  could  have  settled  that 
issue  Iwyond  doubt.  The  Commis¬ 
sion  was  under  crushing  political 
pressure  to  make  the  decision  now. 
It  boweil  to  that  pressure,  and  in  so 
duiti);  it  took  a  calculated  risk. 

Such  risks  are  a  conspicuou.s  fea¬ 
ture  of  the  commission  form  of 
vfovernmental  repulation.  Tht'y 
must,  we  feel,  be  accepted  as  one  of 
the  costs  of  a  much  larger  benefit, 
the  democratic  form  of  jrovemment. 

At  that  point,  however,  we  pull 
the  emerjrency  cord  and  jret  off  the 
train.  We  view  with  the  utmost 
seriousness  two  aspects  of  the  FCC 
‘■first  color  report”. 

First,  we  are  alarmed  that  the 
Commission  has  attemi)ted  to  ex- 
tenil  its  jurisdiction  to  a  part  of 
the  body  politic  over  which  the 
statutes  trive  it  no  authority.  The 
Commission  has  "suK^'ested”  that 
all  manufacturers  modify  the  de- 
si>rns  of  their  receivers  so  as  to  go 
into  production,  by  a  date  a.s  early 
as  November  15th,  with  ‘‘bracket 
standards."  If  the  manufacturer.s 
could  not,  in  .substantial  majority, 
ajrree  to  do  so  by  Septeml)er  29th. 
the  adoption  of  the  CBS  system 


CROSS 

TALK 

would  become  final  forthwith.  If 
they  did  ajrree.  the  decision  would 
not  l)e  final  l)efore  December  5th, 
and  possibly  not  until  January  5th. 
If  the  compatible  systems  show 
sufficient  promise  in  that  time,  the 
decision  mijrht  be  put  off  indefi¬ 
nitely.  Thus,  the  radio  industry 
was  asked  to  underwrite  the  CBS 
system  before  it  was  finally  and 
officially  adopted  by  the  Cf>mmis- 
'ion.  The  industry  wi.-.ely  refii.sed 
to  act  on  the  proposal. 

Such  action  would  have  the  effect 
of  raising'  the  list  price  of  all  new 
re<>eivers  by  from  $:?<)  to  $5u,  with 
no  ffuarantee  that  the  added  etjuip- 
ment  will  be  useful.  .Moreover,  it  re¬ 
moves  from  the  public  the  choice  of 
rnakinK  an  investment  in  the  CBS 
system  now,  or  waiting  until  the 
system  establishes  itself.  Finally, 
the  time  schedule  was  patently  un¬ 
realistic.  In  the  fii  wt*eks  from 
.<eptember  29fh  to  November  15th, 
the  industry  could  not  possibly  con¬ 
vert  desijrns,  procurement  and  pro¬ 
duction  as  the  Commis.sion  sutr- 
y'ests.  In  the  circumstances,  the 
Commission's  suy'trestion  can  only 
be  interpreted  as  an  attempt  to 
force  the  intiustry  into  .accepting 
responsibility  for  a  d^s-ision  in 
which  it  had  no  part.  This  is  ‘‘com¬ 
mission  politics”  at  its  worst. 

The  .second  item  concerns  only 
one  of  the  Commissioners,  Robert 
F.  Jones.  Jones,  in  an  80-pape 
.■innex  to  the  FCC  color  report,  pre¬ 
sented  "a  study  of  the  disgraceful 
treatment  of  the  field-sequential 
system  by  the  industry  since  1940”. 
The  burden  of  this  opus  is  that  the 
industry  committees,  which  have 
testified  before  the  FCC  on  tele¬ 
vision  matters,  have  systematically 
obstructed  the  introduction  of  color 


television  by  "sham  engineering 
testimony”. 

The  industry  committees  re¬ 
ferred  to  are  the  1940-41  National 
Television  System  Committee,  and 
N.T.S.C.  Panel  1,  the  Radio  Tech¬ 
nical  Planning  Bsard  and  its  Tele¬ 
vision  Panel,  ancl  the  Joint  Tech¬ 
nical  .Advisory  Committee,  its 
supporting  committees  and  consult¬ 
ants.  According  to  Jones,  none  of 
the  members  of  these  groups, 
excepting  the  two  CBS  members, 
have  presented  consistent,  reliable 
and  tru.stworthy  testimony  during 
the  past  ten  years. 

We  wonder  whether  the  worthy 
Commissioner  knows  the  men  he  so 
recklessly  and  immcMlerately  at¬ 
tacks.  The  combined  membership 
of  these  committees  comprises  121 
men,  45  of  whom  are  fellows  of  the 
IRF,  ‘25  directors,  past  and  present, 
of  the  IKK,  the  present  presitlent  of 
the  IRK  and  eight  past  presidents, 
six  men  who  hold  the  IRK  Medal  of 
Honor  and  four  others  who  have 
won  the  IRK  Morris  Liebmann 
■Memorial  Prize. 

.\n  indictment  of  these  men  is  an 
indictment  of  the  whole  profession 
of  radio  engineering.  They  have 
built  the  radio  .service  of  the  I’nited 
States  from  its  earliest  days,  they 
have  managed  the  technical  effort 
in  electronics  (luring  two  wars. 
Without  their  cooperation,  the  FCC 
simply  cannot  function  in  regulat¬ 
ing  its  highly  technical  domain. 

When  one  man  aligns  himself 
against  a  whole  profession,  fair- 
minded  men  will  conclude  that  the 
man  is  wrong.  The  only  “syste¬ 
matic”  aspect  of  the  record  pre¬ 
sented  by  Jones  is  his  own  syste¬ 
matic  rejection  of  any  testimony 
that  disagrees  with  his  own  no¬ 
tions.  Moreover,  the  testimony  is 
rejected  not  merely  as  wrong,  but 
as  intentionally  dishonest.  This  is 
demagoguery.  Any  claim  that 
nil  contrary  testimony  on  a  given 
subject  has  as  its  object  the  ex¬ 
ploitation  of  the  public  is  rubbish. 
While  Jones’  views  stand,  he  dis¬ 
qualifies  himself  as  a  judicial  serv¬ 
ant  of  the  people. 
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DUAL  STANDARDS 


Chapin  and  Robarl*.  ol  FCC  ■tall,  point  to  automatic  brackol  standard  twitch  thoy 
doTolopod  and  inttallod  on  Bsndis  modol  23SMI  chassis 


SINt  i;  SUTKMHKK  I>T.  W  hfll  thf 
KCC  lit  rfiiDit  oil  fii- 

tiin*  plant  for  color  teles  i>ion  -erv- 
ice.  ei|iiipiiieiit  detijmert  have  lieeil 
confronted  with  the  protiwct  of  re- 
detivnini.'  trantmittiT'  and  re- 
cei\ei>  to  ai  i  (inuilodate  the  -o- 
calleil  "hracket  ttandardt  " 

AciiirdlllK’  to  the  report,  the  Fi  t 
may  in  the  future  .nithori/.e  tele- 
vi'ion  stations  to  operate  cotntner- 
ciall.s  on  at  least  two  sets  of  scan- 
iiiny’  .standards,  the  present  lilack- 
aliil  white  line,  llit-llcld  stand¬ 

ard  .ind  the  I  tt.'s  lita-lnii'.  I  1 1  tielil. 
field -so.piellt  iai  I'olor  stand. iial  To 
this  eliil.  the  ( 'otnniis.sioii  has  re- 
■  piested  receiser  in.iliufat  t ii rei  s  to 
state  whether  or  not  thes  would  he 
.llile  to  convert  their  iiesi>.'ns  so  as 
to  permit  ojieration  on  atis  lield- 
si.iiinitiy'  rate  fr>>tn  .">0  to  I.'iO  <  ps 
and  .Ills  line-si  atitutiy'  ra'e  from 
I .’(.ooil  to  cjis 

This  wide  r.tliy’i’  covers  the  e\|st- 
ini.'  hlai  k  .ind white  values  liii  and 
l.'«. Tali'  as  well  as  the  I'ltS  I'olor 
values  (lit  atid  If'.i.ltiii)  atiil.  in  ad¬ 
dition.  Would  leave  r<s>m  for  later 
ch  allures. 

Th«‘  KIT  rts|uesti*d  mat; u fact ur- 
••rs  to  state  hv  .'septemher  21*1h 
whether  or  not  thev  would  y'o  ali>n|r 


with  this  proposal  .Ahout  Htl  manu¬ 
facturers  re|illed.  all  of  whom 
stated  that  thiyv  cannot,  or  will  not. 
revise  their  desiifiis  within  the  time 
limit  allowed  It  was  ant ici|iateil. 
therefore,  that  the  Ft’C  would  i>ro- 
ceed  with  its  announced  plan  of 
•idoptinyr  the  t'H.S  system  ilt  once, 
•ind  color  t ratismissiotis  oti  |ti.'»  lit 
standards  would  he  aut hori/.*ul. 

The  etiy'iiieers  of  the  industry  are 
therefore  itiuih  concerned  with  the 
prohlern  of  converting'  desiy'its  to 
encompass  the  dial  values  of 
I'.II  I  1 1  fields  and  l.'i.T.Tii  'J'.l,  1  |■|ll 
lines  The  full  hracket  ralir'es  of 
.'ill  1  To  .ind  IT, (lull  .■’•if.iKlil  are.  for 
•he  moment  at  least,  not  heiiijr  con 
-idered  m  desi^tn  [ilalts 

•As  ;i  ('Hide  to  desiy'ners,  the  I'om- 
mission  indiiated  that  hracket- 
't.tndard  ■  h-s  1  receivers  should 
h.ive  a  manual  or  automatic  switch 
which  will  select  the  scanning 
staiidafiis  of  the  present  hhick-alid- 
white  system  '  .T2.T  liui  in  one  posi¬ 
tion  and  the  CHS  st;ind;irds 
IiiT  Ill'  in  the  other.  The  h-s 
receivers  must  he  operateii  with 
eipiivali'iit  picture  hriK'htness,  [lic- 
ture  size  and  scanniny'  linearity  in 
hoth  positions  of  the  switch 
The  first  and  most  otivioiis  dif¬ 


ficulty  in  oi>eratiny'  any  receiver  on 
bracket  standards  is  the  fact  that 
iionsynchronou.s  ofieration  is  re- 
ipiired.  Accordinjrly.  the  inter- 
feriniz  effect  of  the  fiO-cps  power 
supply  must  lie  reduced  to  the  van- 
ishiny'  point,  which  implies  that 
filtering  and  shieldintr  must  la*  sub¬ 
stantially  lietter  in  the  b-s  system. 

The  Hum  Problem 

Hum  difficulties  ari.se  in  the  form 
of  three  beat  freipiencies :  12.  24 
and  S4  cps.  When  a  scene  is  tele¬ 
vised  in  color  by  the  field-seipiential 
system,  the  scene  is  ^canned  once 
in  each  of  the  primary  colors  dur- 
inir  three  fields,  or  in  d  144 
1  4Sth  second.  Therefore,  unless 
the  intensity  of  the  primaries  is 
the  same  in  each  field  Mrue  only 
when  the  object  is  white  or  yrniyi 
the  video  siy'iial  has  a  stroiijr  l.S-cps 
component.  If  a  fiO-cps  hum  com¬ 
ponent  is  al.so  present,  a  12-c|is  dif¬ 
ference  frequency  apiiears  .'since 
this  frequency  is  well  below  the 
tiicker  fusion  frequency,  an  annoy¬ 
ing  12-cycIe  fliiker  ap|)*-ars.  This 
effect  arises  in  the  video  transmis¬ 
sion  circuit  and  is  present  whether 
or  not  the  detlection  l.•lrcults  are 
hum-free. 

Two  other  hum  comiioiieuts  aii- 
pear.  one  ;is  tin  H4-cps  beat  between 
the  fiii-i'tis  power  and  the  lll-t>er 
-econd  field  scjinniny'  rate,  the  other 
a-  a  21-1  ps  liejit  between  the  12(1- 
iqis  sis-oitd  harmonic  of  the  |iower 
siiiqilv  :ind  the  fie'd  rate  These 
beats  are  abov  the  fusion  fre- 
■  I'leticy  I  except  21  ciis  at  hich  |iic- 
ture  briy'htiiess  t  and  hence  do  not 
ordintirily  produce  t'icker  .as  such. 
Hut  thev  c;in  re.adilv  prort'ice  a 
shimmer  or  titter  of  tlv  s,anniny' 
line-  This  .aiitiears  if  anv  riU-.  ps 
or  12(i-i  ps  hum  component  i-  t'res. 
eiit  in  the  detl  ‘i  tion  coils,  o-  if  such 
comiioneiits  exist  as  strav  m.iy'netic 
fields  near  the  liicture  tube  iletlec- 
tion  system.  Kven  if  'he  strav 
fields  do  not  atfect  the  detlection 
directly,  thev  mav  induce  currents 
in  the  turns  of  the  scjinniny'  yoke 
which  have  the  same  effect  as  if  the 
hum  were  loeseiit  in  the  s. mninir 
i' ’tierator  itself. 
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for  Television  Scanning 

l  ollowiii^  intiii>tr\  liirn-*l<»\vii  «m  l)rark.(‘t->taii«lunis  proposal.  FIX’.  »*\p«‘«  tf<l  to  adopt 
r.MS  tii'Id-M'ipinitial  rolor  .’>taiidard>  and  to  aiitliori/.r  trall^Ini^!•ion^  in  m*ar  fiiturr. 
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Kcmoval  of  hum  from  tlie  trans- 
mitlor  involves  nearly  every  item 
of  equipment  from  camera  to  final 
r-f  amplifier.  In  receivers,  some 
attention  must  !)«•  paid  to  r-f,  i-f 
ami  video  amplifiers,  particularly  to 
avoid  hum  modulation  of  the  first 
detector  and  direct  hum  injection 
in  the  video  amplifiers.  This  may 
involve  extra  hy-passinK'  with 
hiy'her  voltajre  liy-pass  capacitors. 
Heater-cathixie  leakaire  in  tulies 
(■particularly  the  picture  tuhei 
must  iie  controlled.  One  desijrner 
lielieves  that  three  4(M)-volt  elec¬ 
trolytic  capacitor  sections  of  10  to 
12  /tf  each  will  take  care  of  the  by- 
passinjr  requirement.  Finally,  the 
basic  filterinvr  of  the  power  supply 
must  be  improved  in  the  majority 
of  rweivers. 

('ontrol  of  stray  fields,  to  avoiii 
din-ct  or  induced  distortion  of  the 
scanning,  starts  at  their  source  in 
the  power  transformer.  If  it  were 
possible  to  liK-ate  the  transformer 
three  feet  or  more  from  the  deflec¬ 
tion  syst*“m.  no  adverse  etTects 
would  lie  noted,  but  this  is  possible 
only  in  larjre  con.sole  models,  and 
It  may  be  impractical  (due  to  fire- 
underwriter  requirements)  even  in 
such  sets.  Three  approaches  to  re¬ 
duction  of  the  external  field  at  the 
transformer  itself  are  possible:  re- 
desijrn  of  the  transformer  to  u.se 
lower  tlux  density,  bandiny'  the  iron 
core  with  a  copper  strap  linkinv 
the  stray  field  and  external  .shield- 
inyr  with  hijrh-permeability  alloy. 
It  seems  likely  that  at  least  two  of 
these  three  methods  will  be  neces- 
.sary  in  combinatKin  to  achieve  a 
satisfactory  result. 

•A  final  hum  problem,  in  quite 
another  catejrory,  appears  in  the 
ojwration  of  intercarrier-sound  re¬ 
ceivers.  In  such  receivers,  over¬ 
modulation  at  the  transmitter  or 
overload  of  any  circuit,  which  re¬ 


duces  the  amplitude  of  the  inter- 
carrier  beat  to  zero  momentarily 
during  each  line  .scan,  prinluces  a 
hum  or  buzz  in  the  sound  output, 
at  the  field-scanniny  rate  and  its 
harmonics.  In  conventional  sets, 
this  interference  has  a  fundamental 
at  tiO  cps.  This  component  and  its 
second  harmonic  are  not  readily  re- 


prcHluciHl  by  the  louds|H-akers  com¬ 
monly  used.  In  the  b-s  set,  when 
scanniniz  at  144  fields,  the  inter¬ 
carrier  interference  anil  its  second 
harmonic  (144  and  2S8  cps)  fall 
within  the  frtsjuency  ranye  effic¬ 
iently  radiated  by  even  a  small 
speaker.  The  cures  for  this  trouble 
are  care  in  transmitter  operation 


Scanning  Times  in  the  Bracket  System 
(in  microseconds) 
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FIG.  I  Simpllllod  vertical  and  hortsontal  sync,  drive  and  output  circuits  oi  a  IS- 
Inch.  TO  de^ree  deilectlon  chassis,  showing  elements  that  must  be  duplicated  and 
switched  (circled)  and  those  reguirinq  basic  redesign 
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FIG.  2  -CUcutt  modUlcatlon  oi  RCA  9T246  vertical  drive  ond  output  ilaqei.  a* 
deiiqned  by  CBS  enqineere.  The  iwitched  ports  ate  circled 


iincl  iiartii  ular  <are  t<>  amid  thf 
uf  o%i‘rl<>a(l  in  thf  re- 
ii-iv<-r  «'irciiit.« 

Vertical  Sync  and  Deflection 

runiirii.'  now  to  the  circuits  in 
the  h-s  reieiver  which  have  to  l>e 
switched,  it  is  ev.dent  that  the  syn- 
•  hronization  and  dertectioii  circuits 
are  most  intimately  involved.  The 
vertical  circuits,  which  present  a 
simpler  problem  than  the  horizon¬ 
tal,  are  considered  fir.st. 

The  sync  siirnals  are  amplitude- 
separated  followinir  the  seerrnd  de¬ 
tector  in  the  conventional  manner; 
••xistiiiK  ampiitude-s*-parator  cir¬ 
cuits  will  .nerve  without  chanjre. 
Followinir  amplitude  .separation. 
fr»-i|ur-nc.v  separation  ra-curs  .At 
thin  point  it  is  helievrul  de.nirahle 
hy  .nome  ilemifiiers  to  de.niirn  a  new 
vrTtical  iiitcifralor  circuit,  de.nijrned 
npr-citically  for  the  Ml-tield  rate. 
This  circuit  would  he  connected  in 
th«*  tUo  |.t|  iionition  of  the  h-.n 
switch,  while  the  conventional  (>••- 
•ielil  inteirrator  miirht  he  retained 
and  loiiiu-ctj'd  in  th<-  .V2.'i  iKi  (uini- 
I  ion. 

Kollowini.'  thr>  inlr-vrrator,  the  fre- 
<Iuencv  determininK'  element  (a  ca¬ 
pacitor  or  renintor.  or  hothi  of  the 
Vertical  scannini;  oncillator  mu.sf  he 
duplicated  and  nwitcheii  In  addi¬ 
tion.  since  the  vertical  retrace  time 
is  .‘tt?  i.nec  or  les.n  in  the  -Irt.'t  1  l.l 
lionition  and  S.Tt  .isec  or  less  in  the 
."•‘is  fiO  position,  the  discharge  ele¬ 
ment  mil.nt  he  duplicated  ami 
switched  In  multivibrator  o.ncil- 
latorn  iisini’  a  staliiliziny'  coil,  tlu- 
coil  will  |<rohahlv  have  to  he 
nvvitcheil  Some  desiirnern  doubt 
that  the  multiviiirator  circuit  can 
ojM'rate  satisfactorily  over  the 
raiiv'e  from  •'>0  t«>  laO  cps.  The 
l>lo(  kiiiK  oscillator  circuit  is  con¬ 
sidered  niiitahle  over  thi.n  ratipe 
'vhen  the  proju-r  component.n  are 
( onnect4'd  to  it 

The  only  vt'rtical  control  nor¬ 
mally  available  to  the  cii.ntomer  on 
the  front  of  the  catiinet  in  the  verti¬ 
cal  hold  control  In  .some  nu’xlel.n 
thi.n  I'ontrol  in  at  th»-  rear,  toirether 
with  the  va-rtical  sire  and  linearity 
control.-  In  any  cane,  it  in  the  con- 
nennun  that  all  three  rear-of-chasnin 
controls  must  l>e  duplicated  and 
nvvitcheil  to  insure  that  the  projver 
settinirn  for  synchronism,  height 
and  linearitv  are  met  at  the  two 


|M)sitionn.  The  front-panel  vertical- 
hold  control  would  probably  l>e 
planned  an  a  vernier  applicable  to 
either  position,  rather  than  a  con- 
trtil  which  would  cover  the  whole 
ranjfe  from  tlu  to  114  cps. 

Vertical  Deflection  Output 
Circuit 

The  vertical  output  circuit  must 
he  cori'iden-d  from  the  standpoint 
oy  ncanninir  power,  etficiency  and 
voltay'e  stress.  The  condition  stated 
by  the  K(T  that  picture  brightness 
and  size  must  la>  nam<‘  at  Itoth  posi¬ 
tions  of  the  b-s  switch  has  Imumi  in¬ 
terpreted  strictly  to  mean  that  the 
second-amHle  voltaire  on  the  picture 
lube  .thall  not  chanire  h*‘tvveen  posi¬ 
tions. 

When  the  vertical  ncannimr  rate 
in  rhanyi'd  from  t’>u  to  1  It.  siihstan- 
tiallf  more  pow<-r  must  he  fed  to 
the  Vertical  detlection  coils  to  pro¬ 
duce  the  same  peak-to-peak  deflec¬ 
tion  current,  which  in  required  to 
pnnluce  the  same  size  picture  at 
the  same  second-anode  voltaire.  .Al¬ 
though  the  scanning  power  re¬ 
quired  in  not  strictly  proportional 
to  the  field  rate,  since  the  vertical 
ileflection  coils  have  a  substantial 
resi.ntive  component,  it  is  believed 
that  substantial  additional  vertical 
scanninit  power  would  be  required, 
and  in  some  receivers  this  means 
adding  an  additional  vertical  out¬ 
put  tube,  or  inntallinir  a  larger  tube. 
In  a  few  receivers,  reserve  power 
is  available  in  exintinir  desijrns. 

The  voltaire-stress  question  arises 
Ivecaiise  the  retrace  time  is  reduced 
in  the  dO.")  144  position  by  a  factor 
of  2  4.  while  the  peak-to-peak  cur¬ 


rent  ranire  is  unchanjred.  There¬ 
fore,  unless  the  yoke  is  also 
switched  to  change  the  inductance, 
the  L<li  (it  term  in  the  retrace  volt- 
a(fe  peak  is  increased  hy  2.4  times. 
Many  existinj?  yoke.s  and  vertical 
output  transformers  are  capable  of 
with.standinir  the  additional  voltaKe 
stress,  but  others  arc  not.  The 
transformer,  handlini;  more  power, 
will  r*‘<iuire  a  larjrer  core  for  a  b-s 
set  than  for  a  standard  set.  The 
yoke  itself  would  not  have  to  lie 
redesigned  in  most  cases,  althouKh 
some  changes  may  !>»•  introiluced 
when  the  horizontal  portion  of  the 
yoke  is  worked  over,  as  is  required. 

Kxamples  of  possilde  drives  and 
output  circuits  are  shown  in  Fitr.  1 
and  2.  Figure  I  is  a  simplified 
diagram  of  the  sync  ami  deflection 
i-ircuits.  Fiirure  2  shows  circuit 
chanires  designed  by  f'H.'s  engineers 
to  modify  the  Kt'.A  type  itT21t'p 
chassis,  which  uses  a  blocking'  oscil¬ 
lator  in  the  drive  and  autotrans- 
former  in  the  output.  The  vertical 
hold,  heifzht  and  linearity  controls 
are  duplicated  and  switched  as 
shown  This  circuit  was  designed 
before  the  FCC  reipiirements  rc- 
irardinjr  size  and  linearity  were  an¬ 
nounced.  and  it  is  not  claimed  that 
the  circuit  will  meet  these  require¬ 
ments. 

Horizontal  Sync  Drive 

.Moilification  of  the  horizontal 
drive  circuit  is  complicated  by  the 
fact  that  substantially  all  movlern 
rweivers  use  horizontal  stabilizinir 
circuits.  The  first  of  these  circuits, 
the  afe  tyiH*  desijzned  for  the  RC.\ 
fiflOTS  chassis,  is  shown  in  Fip.  3. 
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FIG.  3  Ghan9*t  In  a-l-c  (synchrolock)  ttoblUttr  and  horiiontal  driTa  of  ftCA 
630TS  chasftU.  Throo  doublo-pole  twitch  toctloot  oro  utod  in  this  CBS  modification 


The  mudificatiuna  shown  were  de- 
siKned  by  CBS  engineers.  Here  the 
switching  involves  a  change  in  two 
cai)acitance.s,  one  across  the  dis¬ 
criminator  transformer  secondary 
and  the  other  across  the  fi.AC?  re¬ 
actance  tube.  In  addition  the  RC 
load  of  the  6SN7  horizontal  drive 
tube  must  lx*  duplicated  and 
switched.  Here,  as  in  the  circuit  of 
Fig.  2,  it  is  not  claimed  that  this 
circuit  will  meet  exactly  the  FCC 
reciuirements. 

more  recent  type  of  horizontal 
stabilized  drive  is  shown  in  Fig.  1. 
This  is  the  synchroguide  circuit  of 
the  RC.\  9T246  chassis,  as  modi¬ 
fied  by  CBS  engineers.  The  drive 
switching  is  considerably  more  com¬ 
plicated  in  this  case,  five  double¬ 
pole  positions  being  required  to 
change  the  capacitances  associated 
with  the  horizontal  lock,  frequency 
and  drive  controls. 

The  changes  shown  in  Fig.  1  for 
these  portions  of  the  circuit  follow 
the  conclusion  reached  by  most  de¬ 
signers  that  the  FCC  requirements 
can  be  met  only  if  a  total  of  at 
least  five  horizontal  drive  functions 
are  switched:  horizontal  hold  con¬ 
trol,  lock-in  adjustment,  stabilizing 
circuit  adjustment,  discharge  ca¬ 
pacitor,  f possibly  also  redesign  of 
horizontal  oscillator  transformer 
where  used'  and  drive  capacitor 
across  the  grid  of  the  output  tulx*. 

Horizontal  Output  Circuit 

By  far  the  most  critical  circuit 
in  the  b-s  receiver  is  the  horizontal 
output  deflection  and  high-voltage 
circuit.  This  circuit,  in  existing 
receivers,  consumes  a  large  frac¬ 


tion^  of  the  total  B-supply  power 
and  uses  a  large  beam-tetrode 
(tiBGt),  6BCi*>,  or  6CD6,  all  of 
which  are  variations  of  the  type 
807  transmitting  tube),  lu  view 
of  its  cost,  no  component  of  re¬ 
ceivers  has  received  closer  atten¬ 
tion  in  recent  years  than  this.  As 
a  result,  very  substantial  changes 
in  design  have  occurred  which  per¬ 
mit  70-degree  scanning  angles  to 
hv  achieved  at  13,000  volts  with 
less  power  in  1950  than  was  re¬ 
quired  to  scan  a  50-degree  angle 
at  9,000  volts  in  1946. 

When  the  circuit  is  redesigned  in 
strict  accordance  with  the  FCC  re¬ 
quirements,  it  is  found  that  from 
30  to  50  percent  more  scanning 
power  is  recpiired.  This  in  turn 
recpiires  (1)  a  radical  redesign  of 
the  horizontal  output  transformer 
anil  the  horizontal  coils  in  the  .scan¬ 
ning  yoke,  (2)  the  addition  of  a 
second  fiB()6  or  6C1)6  beam  tetrode, 
and  (3)  the  provision  of  10  to  15 
watts  additional  B-supply  power. 
In  view  of  these  .severe  design  re¬ 
quirements,  most  of  the  extra  cost 
of  the  b-3  operation  is  found  in  this 
circuit. 

Ia!S3  exacting  approaches  can,  of 
course,  be  taken  and  will  no  doubt 
Ije  adopted  by  many  manufacturers. 
The  horizontal  output  circuit  shown 
in  Fig.  4,  for  example,  involves 
mixlerate  additional  B-suppIy  power 
and  uses  but  one  6806  tetrode,  but 
is  sufficient  only  for  55-degree  de¬ 
flection  at  9,000  volts  and  is  not 
guaranteed  to  provide  the  .<ame  size 
or  brightness  in  both  positions  of 
the  b-s  switch.  A  new  design  of 
horizontal  output  transformer  is 


re«iuired,  with  high-voltage  switch¬ 
ing  at  its  secondary  and  at  the 
screen  dropping  resistor  of  the  out¬ 
put  tube.  When  70-degree  .scanning 
is  in  view,  at  voltages  up  to  13,000, 
and  particularly  when  retrace-time 
requirements  must  be  met  in  strict 
accordance  with  the  projx^sed  stand¬ 
ards,  no  such  simple  a  redesign  as 
this  will  serve. 

The  clue  to  the  difficulty  is  found 
in  the  horizontal  retrace  time,  as 
show'n  in  the  accompanying  table. 
The  minimum  horizontal  lilanking 
time  specified  by  the  FCC  is  16  per¬ 
cent  of  the  line  scanning  time,  or 
5.5  n»ec  at  a  line  .scanning  fre¬ 
quency  of  29,160  cps.  If  the  upper 
limit  of  the  .scanning  bracket  is 
taken  (32,000  cps)  the  lilanking 
time  is  reduced  to  5.0  t  sec.  Exjie- 
rience  in  production  has  proved 
that  retrace  time  should  not  be 
greater  than  about  13  ;)ercent  of 
the  line  scanning  time,  or  4  5  and 
4.1  /usec  respectively  for  29,160  and 
32,000  cps.  The.se  value."'  are  ap¬ 
proximately  one  half  the  retrace 
time  allowable  in  the  black-and- 
white  standards  (8.3  /t.sei"  at  15,750 
cps). 

.\s  previously  noted,  the  scan¬ 
ning  angle  and  second  anoie  volt¬ 
age  remain  unchanged  in  the  two 
fMisitions  of  the  b-s  switch.  Ac¬ 
cordingly  the  peak-to-peak  .scanning 
current  must  lx-  the  .same,  unless 
the  number  of  turns  on  the  deflec¬ 
tion  yoke  is  increased.  But  it  is  not 
Iiractical  to  increa.se  the  deflection 
coil  inductance  appreciably,  because 
the  ri'sonant  p<“riixl  of  coil  and 
transformer  secondary  would 
thereby  be  increased  and  the  re¬ 
trace  time  lengthened  beyond  the 
allowable  limit.  Some  designers  feel 
that  the  yoke  inductance  can  be  in¬ 
creased  from  its  present  value  of  8 
to  10  millihenries  to  a  maximum  of 
about  14  millihenries.  Others  pre¬ 
fer  to  keep  the  yoke  inductance 
substantially  as  it  is. 

In  any  event,  switching  of  the 
yoke  leads,  which  involves  voltages 
as  high  as  6,000  volts  above  ground, 
is  believed  impractical.  On  the  as¬ 
sumption  that  the  yoke  inductance 
remains  unchanged,  that  the  peak- 
tcxpeak  deflection  current  is  un¬ 
changed  and  the  retrace  time  is  re¬ 
duced  from  8.3  to  4.5  microseconds 
between  switch  positions,  it  follows 
the  retrace  voltage  Ldi/dt  will  be 
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atMiut  M  hiKh  in  tht*  4<i5  14  i 

KM  Itch  iMMition  Hi  it  II  in  th<*  ■’>2'i  DO 
pimitiofi.  Hut  this  viiilutcs  the  re- 
<)Uiremeltt  that  the  secxnii-iilKxie 
voltage  remain  unchaiiKeil.  A< - 
corilinifly,  it  appears  ne<essary  tn 
keep  the  retrare  time  the  name  in 
Ixith  |M>Kitiiins  at  its  minimum  value 
1.5  ur  I  1  /isec)  anil  to  increa.se  the 
«nlth  of  the  picture  at  the  525  Do 
position  l>y  adjustment  of  the  width 
Control  This  prcsedure  avoids  all 
hiirh-voltaire  switchinir  and  apjx-ars 
to  la-  a  [sipular  methiat  at  the  pre-. 
eiii  writinir  t ither  circuits,  invoU - 
iiilf  yoke  and  transformer  switch- 
inir,  are  also  la-inir  investiirated. 

In  accordance  with  the  above  de- 
siirn  priK-ediire.  taking  the  yoke  in¬ 
ductance  at  Its  present  value  of  x 
to  10  millihenries,  it  follow-  that 
the  Voltaire  dev«-lo|M-d  across  the 
yoke  durinir  retrace  is  about  double 
that  of  present  standard  designs,  or 
fi.ooo  volts.  Since  the  dellection- 
current  waveform  and  [a-ak-to-peak 
amplitude  are  unchaliited,  it  follow- 
that  the  cireuiatinir  imwer  in  the 
output  Circuit  IS  doubled.  Part  of 
the  circiilat inir  jiower  is  rei-overed 
via  the  damiunir  tula-,  but  at  pres¬ 
ent  if  appears  that  the  increase  in 
|Miwer  ris|iiiremenf  is  about  50  ja-r- 
ceiit  Improved  desiirii  of  dam|M-r 
circuits  and  output  transformers 
will  probablv  reduce  this  to  about 
5o  iM-rcent. 

Tratislated  into  |>ractical  values, 
thi-  means  that  10  to  12  watt-  must 
be  added  to  the  25  watts  of  It 
supiilv  lurrentlv  needed  for  the 
horizontal  del1e«-tion  circuit  This 
iniirht  be  met.  for  «-\ami>le.  with  an 
extra  loo  Volts  4>f  ll  siipplv  of  lOO 
to  120-ma  capacitv  When  the  b-s 
switch  I-  in  the  525  ito  position  thi- 


extra  jMiwer  is  not  reijuireil,  and 
some  means  is  needed  to  disjKise  of 
it,  since  the  oja-rafinir  laiint  on  the 
output  tula-  characteristics  must 
not  lie  chanireil  for  a  itiven  output 
transformer.  One  suKlzested  methial 
of  dis[M)sal  Is  to  convert  the  jMiwer 
into  heat  in  a  bleeder  resistor  which 
Would  la-  inserted  on  the  525  fiO 
(sisition.  Another  is  to  chanize  the 
trati-former  primary  coiinec-tions 
so  a-  to  keep  the  t ula-oia*rat inif 
|Miint  correct,  but  this  involves 
hiKh-voltav'e  switchinif. 

One  further  ditliciilty  is  the  fact 
that  the  short  retrace  time,  in  com¬ 
bination  with  the  15,750  cjis  line- 
scaiininir  freipiency  in  the  525  60 
position,  will  feed  half  the  normal 
charKe  |a-r  cycle  to  the  hi|fh-voltaire 
v.>ctifier.  It  is  likely,  therefore,  that 
the  voltaiti-  reinilation  at  the  seciiiid 
aiiiHle  will  be  [loor  in  the  525  lio 
position,  althonizh  satisfactory  at 
the  405  144  position.  Increasini? 
the  size  of  the  hiirh-voltaire  filter 
capacitor  will  not  cure  this  trouble, 
because  the  internal  impedance  of 
the  rectifier  fi-edinir  it  is  very  hiirh. 

The  hiy'her  voltav'e  across  ytike 
and  output  transformer  .secondary 
means  that  the  insulation  of  these 
piarls,  and  of  the  conneitinir  cables, 
must  be  imiirovetl.  .-Mso,  the  dam¬ 
per  tube  is  subjected  to  twice  the 
normal  voltaKc.  Present  damper 
tubes  work  close  to  the  limit  in  this 
res|K-ct.  Tappinir  the  damfx-r  tube 
lower  on  the  output  transformer 
secoiiilarv  will  cure  this  condition, 
but  with  verv  serious  elTect  on 
horizontal  linearity.  It  aiiiiears, 
therefore,  that  a  new  type  of  dam¬ 
per  tube,  with  substantially  hiirher 
inverse  voltaife  ratiniz,  will  be 
re<)uired. 


The  output  transformer  itself 
must,  of  course,  Ik*  compiletely  re¬ 
designed.  Since  the  .secondary  volt- 
HKe  is  hiirher,  the  turns  ratio  must 
Ik-  reduced,  and  the  core  and  wind- 
iiiKs  must  Ik*  capable  of  alxiut  •5b 
percent  hiirher  power  dissipation. 
To  yet  the  extra  iM)wer  to  feed  to 
the  tran.sformer  the  output  tube 
must  have  a  hiyher  voltaye  ratiny. 
a  hiyher  current  ratiny  or  both. 
Since  these  tuU-s  are  now  operated 
at  the  iipiK-r  limit  of  the  voltaye 
ratiny.  the  hiyher-ciirrent  method 
apjiears  to  be  the  onl.v  feasible  ap¬ 
proach.  Thus  two  fiBdfi  or  fiCPfi 
tubes  in  parallel  will  be  reipiired 
until  a  new  tula-  desiyn  liecome- 
available 

The  switchiny  involved  in  the 
horizontal  output  circuit,  desiyned 
on  the  above  basis,  is  limited  to  the 
width  control  and  linearity  control, 
each  of  which  must  be  du|ilicated 
and  -witched.  One  of  these  involves 
hiyh  currents,  and  the  switch 
should  be  of  the  toyyle  type  to 
avoid  burniny  the  contacts. 

The  B-S  Switch  Mechanism 

A  final  consideration  is  the  actual 
switi  h  used  to  select  the  alternative 
circuits  ih-.-cribed  above.  If  all  the 
functions  in  a  typical  desiyn  are 
taken  toyether,  it  is  found  that  a 
12-pole  2-position  switch  will  be 
ns|uir«-d.  The  majority  of  the 
-witch  contacts  could  be  Im-ated  on 
ordinary  wafer  s**cfions.  but  at 
least  two  would  involve  hiyh  power 
or  hiyh  current  and  would  neces¬ 
sarily  be  toyyle  switches  yanyed  in 
with  the  wafer  mechanism.  Since 
the  lead  lenyth  and  circuit  prox¬ 
imity  of  many  circuits  are  critical, 
particularly  in  the  horizontal  sync 
and  tirive  portions,  it  appears  likely 
that  a  particular  wafer  would  be 
assiyned  to  these  circuits  and  lo¬ 
cated  in  the  immediate  vicinity  of 
the  circuit  to  be  switched.  To  as¬ 
sure  that  all  the  wafers  would  line 
up  alony  the  control  shaft,  rear- 
ranyement  of  present  chassis  lay¬ 
outs  may  b«-  reipiired. 

One  possible  form  of  electronic 
mechanism  is  an  automatic  switch 
which  measures  the  scanniny  rate 
of  the  -iynal  to  which  the  set  is 
tuned  and  throws  a  relay  to  the  cor- 
respondiny  position.  Such  a  switch 
was  developed  by  {'hapin  and  Rob¬ 
erts  of  the  F('C  enyineeriny  staff 


riC  4  Modern  horiionlal  (Hibiliief  circuit*  (synchroquid*  RCA  9T24B)  r*qulr* 
mor*  complicated  switchinq  Output  staq*  moditications  shown  her*  are  suitable 
only  lor  SS  deqree  dellection  at  9  he.  probably  will  not  meet  TCC  requirements 
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FIG.  $  Circuit  ol  Chopin  Roberts  automatic  rato  rocoqnitlon  twitch  and  dofloction- 
circuit  chonqot  appiiod  to  Bondix  23SM1  chattit.  Circuit  at  bottom  rocoqnixot  tho 
tconninq  roto  and  throwe  roloy.  At  top  aro  thown  5-polo  doublo-throw  rolay  con- 
toctt  which  twitch  elomontt  in  dolloction  tyttom 


and  pul  in  the  record  at  the  c<)l®r 
hearinjr.  The  circuit  of  the  Chapin- 
Roherti*  switch  is  shown  in  Fiir.  5. 
as  applied  to  a  Bendix  motlel  235M1 
chassis.  The  circuit  shown  at  the 
Isittoni  of  F'itf,  ■>  performs  the  rate- 
recojrnition  and  switchinjr  function. 
The  switched  elements  of  the  sync 
or  deflection  circuits,  which  are  con¬ 
nected  to  the  contacts  of  the  electro¬ 
mechanical  relay,  are  shown  above. 
The  circuit  changes  made  in  the 
uj)iK*r  diai;ram,  like  those  in  Kijr.  2. 

.3  and  4.  are  not  siifticient  to  meet 
the  requirements  of  same  size,  same 
hnjfhtness  and  linearity  on  both 
positions. 

Changes  in  Transmitters 

The  principal  problem  faciny 
transmitter  desiyrners  (outside  the 
priK'urement  of  color-cameras  for 
live  and  tilm  pick-ups  •  is  the  modi¬ 
fication  of  existing'  tH|uipment  so  as 
to  o|KTate  on  1 14  fields  jH*r  second 
without  interference  from  tin-  fi<»- 
cps  power  sou ri-e.  This  modification 
is  equivalent  in  many  resjiects  to 
operation  on  the  .u25-line  (iO-field 
system  with  .'lO-cps  power  supply. 
The  channe'  involve  improved  lil- 
teriny  and  by-fiassiny  of  hum  com¬ 
ponents  throiiyhout  the  system 
from  camera  to  final  r-f  amplifier, 
so  as  to  keep  the  hum  level  sub¬ 
stantially  below  the  ri-percent  tol¬ 
erance  now  permitted. 

•As  previously  noted,  if  power- 
supply  hum  is  not  riyorously  ex¬ 
cluded  from  the  transmitted  siynal. 
a  12-cycle  flicker  will  lie  evident  on 
receiver  .screens  and  the  scanniny 
lines  in  the  imaye  may  be  subject  to 
vertical  and  horizontal  jitter,  as 
outlined  in  detail  above.  The  hum 
re(|uirement  ajiftlies  not  only  to  the 
60-cps  fundamental,  but  also  to  the 
lower-order  harmonics,  particularly 
the  120  and  IHO-cjts  components. 

Three  items  of  eijuipment  will 
probably  reipiire  so  much  modifica¬ 
tion  as  to  make  desirable  entirely 
new  desiyns;  the  color  camera,  the 
synchronization  siynal  yenerator 
and  the  picture  monitor.  The  hum 
re<|uirement  must  1h>  met.  and  com¬ 
plete  control  of  stray  maynetic 
fields  is  essential,  in  cameras  and 
monitors.  The  sync  yenerator  must 
be  hum-free,  and  provision  must  Iw 
made  for  yeneratiny  the  color-in- 
dexiny  pulse  to  keep  the  primary 
Colors  in  step  at  transmitter  and 


receiver.  Thus  far.  in  experimental 
transmission,  cameras,  monitors 
and  sync  yenerators  have  Ix'en 
ojH'ratiny  from  a  .separate  motor- 
yenerator  set  priKlui’iny  144-cps 
power.  The  requirement  for  such 
(Miwer  is  low,  probably  not  more 
than  one  kilowatt  if  aiiplied  only  to 
critical  points.  The  alternator 
would,  in  this  ca.se.  Im*  Im-ked  in 
with  the  field  freijuency  of  the  sync 
yenerator. 

Kstimates  concerniny  cost  and 
availability  of  such  miwlified  trans- 
mittiny  equipment  vary  widely. 
Many  enyineers  believe  that  modi¬ 
fications  of  existiny  eipiipment,  to 
render  them  hum  free  and  to 
chanye  scanniny  rates,  can  Ih>  ac¬ 
complished  in  from  2  to  4  months, 
at  costs  runniny  from  20  to  100 
jiercent  above  the  initial  cost  of  the 
unit.  One  item  of  eipiipment  which 


apparently  cannot  lie  modified  but 
must  be  completely  redesiyned  is 
the  teletran.scri|>tion  unit. 

Consideration  has  also  been 

yiven  to  liyhtiny.  The  averaye 
transmission  loss  of  the  color  filters 
used  in  the  CB.'s-type  of  filter-wheel 
camera  is  about  K'l  jwreent.  To  .se¬ 
cure  the  same  siynal-to-noise  ratio 
and  depth  of  fiKus  as  with  existiny 
black-and-white  equipment  the 

liyhtiny  level  would  have  to  lie  in¬ 
creased  about  7  times.  In  addition 
to  providiny  more  liyht,  its  color 
comjMisition  must  l>e  under  better 
control  and  care  must  be  taken  to 
avoid  flicker  effects.  Incande.scent 
lam|>s  on  a-c  supply  and  fluore.scent 
lamps  on  d-c  supply  have  b«*en 
found  .satisfactory  but  sinyle-phase 
fluorescents,  unles.s  operated  from  a 
144-cps  supply,  produce  noticeable 
flicker.- -D.G.F. 
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Radiation  Counters  Aid 

I Mfft'rrtilial  raiiiatioii  roiiiit«*rr>  ilrirrinint*  of  at'ruiiiiilatioii  of  ra<lioarti\i‘  mate¬ 

rial  v^liirh,  wio-n  atltli-d  to  (dootl>tr«‘am.  rollert-  in  xicinity  of  tiiiiiortMis  tii^Mie.  IVrmit 
liraiii  tumor  r(‘ro<Miitioii  ami  loratioii  in  matter  of  minuter 


Nkwi.y  pi-kkkth)  mfthixl*  of 
uuiiiK  rutlioai'tivf  i.suto|><-->  nn 
tr»i'iTH  in  mi'ilical  rfM-arch  have 
triven  ri."«e  to  a  neeil  for  liiKrh-fjfH-ed 
I'ountinK  eiiuijiment  of  greater  ver¬ 
satility  than  has  previtiusly  been 
available.  It  has  Iteeii  found  neees- 
■>ary  to  provide  improved  indieat- 
inif  and  rerordiiiK'  deviies,  to  use 


faster  control  and  reset  mecha¬ 
nisms,  and  to  desiyn  new  hitfh-volf- 
av'e  supplies  and  input  circuits  to 
accommcsiate  various  types  of  de¬ 
tectors  and  permit  greater  llexihil- 
ity, 

I'he  Isotron  was  desijrned  to  meet 
these  re'iuirements.  The  first 
model  was  built  under  contract  for 


the  Xorthwestern  I’niversity  Medi¬ 
cal  School  with  four  sis-cific  appli¬ 
cations  in  mind:  (1 '  diagnosis  and 
localization  of  brain  tumors,  (2) 
determination  of  thyroid  iodine 
content  as  a  means  of  diavrnosinK 
thyroid  dysfunction,  (It)  investiira- 
tion  of  peripheral  vascular  disease, 
and  (-1)  invest ijrat ion  of  blood  cir¬ 
culation  within  the  heart. 

These  sp«*cific  projects  introduce 
certain  further  rtsiuirements  in  ad¬ 
dition  to  the  Kenerally  <iesirable 
features  mentioned.  Heart  research 
demands  very  rapid  re<'ordiny  of 
the  varyinpr  count  rate  F'or  this 
purpose  a  countinjr-rate  meter  is 
used  with  a  hijrh-spee(i  matrnetic 
o.scilloyraph.  Peripheral  va.scular 
investipations  demand  a  detector 
housing  which  may  la-  set  in  :i  wide 
ranpe  of  positions,  both  \ertically 
and  horizontally.  The  tumor-detec¬ 
tion  tei'hni(iuc  necessitates  a  pre¬ 
cise  determination  of  the  difference 
in  count inp  rate  at  two  separate 
points  about  the  head.  Thirty-two 
such  ditference  readinps  are  taken 
at  two  points  simultaneouslv.  An 
auxiliary  circuit  measures  the  dif¬ 
ference  between  the  two  readinps. 

Basic  Design 

The  eipiipment  consists  of  two 
separate  count  inp  i  hannels.  each  in- 
cluilinp  a  detector,  a  preamplifier, 
an  input-pulse  amplifyinp  system 
and  discrimin.itor,  a  three-decade 
scalinp  circuit,  a  countinp-rate 
meter,  and  a  hiph-voltape  power 
supply,  as  shown  in  Fip.  1.  The 
detectors  and  preamplifiers  are 
mounted  on  a  mobile  stand  which 
was  adai)ted  from  a  commercial 
x-ray  stand.  The  remaininp  units 
are  housed  in  a  mobile  console  con- 
taininp  six  separate  chassis  in  two 
stacks  of  three,  e.ach  stack  compris- 
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Brain  Tumor  Diagnosis 


By  RICHARD  G.  DAVIS 

.Vttc/^ur  t  -ntrument  ami  Carp. 

t'hH'Ofto.  Hhnots 


in>r  one  channel.  The  recorders  are 
mounted  at  desk  level  between  the 
two  .stacks,  as  shown  in  the  photo¬ 
graph. 

The  twr>  channels  are  identical  in 
every  resj)ect  except  one  channel, 
termed  the  slave  channel,  has  a  pro¬ 
vision  for  switching  the  count- 
st<>pi)inp  and  resettinjr  control  of 
its  scalers  to  the  correspondinK  cir- 
cuit.s  in  the  other  channel.  The 
other  channel,  termed  the  master 
channel,  also  houses  a  s|>ecial  volt¬ 
meter  circuit  which  measures  the 
dilference  between  the  two  coiintinf: 
rates. 

Detector  Stand 

The  detectors  are  housed  in  lead 
shield-  to  permit  more  accurate  de¬ 
termination  of  count  rate  by  mini¬ 
mizing  the  backy'round  count.  The 
weight  of  these  -ihields,  some  forty 
pouiub  altojrether,  necessitates  the 
use  of  a  counter-balanced  stand. 
Con-iderable  ranye  in  positioning 
is  made  jMissible  by  mounting  the 
detectors  on  arms  extending  out 
from  a  yoke  on  the  stand.  This 
yokt*  is  capable  of  vertical  position¬ 
ing  and  horizontal  rotation.  The 
arms  themselves  are  easily  moved 
both  horizontally  and  vertically. 
Once  a  desired  position  is  reached 
the  entire  system  may  be  locked  in 
plaie.  F'or  most  positioning  ad¬ 
justments  the  yoke  may  remain 
locked  as  the  arms  are  moved  or  the 
detector  housings  pivoted. 

.\  short  length  of  coaxial  cable 
connects  the  detectors  to  the  pre¬ 
amplifier  housing.  The  preampli¬ 
fiers  are  cathode  followers  whose 
low  output  impedance  permits  the 
use  of  a  fifteen-foot  cable  to  the  in¬ 
put  amplifier  in  the  console. 

High  voltage  for  the  detectors  is 
provided  by  regulated  supplies 


Special  counter-balanced  detector  heads  are  placed  at  various  positions  around  the 
head  oi  the  patient.  Electronic  counter  circuits  and  recorders  determine  eiacl  loco- 
tlon  oi  brain  tumor,  as  indicated  by  hiqb  concentration  oi  radioactive  tracer  material 


TUMOR  LOCATING  TECHNIQUES 

Physical  symptoms  of  brain  tumors  are  otremely  difficult  to  identify  »ith  certainty 
Poor  to  the  doclopment  of  radioactive  tracer  methods,  the  diagnosis  of  brain 
tumors  could  be  accurate  only  to  within  80  percent,  and  no  information  wos  avail¬ 
able  as  to  the  locotion  of  such  o  tumor  if  present. 

Radiooctive  diiodofluorescien,  when  injected  into  the  bloodstream,  has  o  tend¬ 
ency  to  concentrate  oround  tumor  tissue  Such  concentrations  permit  diagnosis  of 
tumors  with  accuracies  of  95.5  percent  By  using  a  pair  of  differential  detecting 
elements,  the  eiact  location  of  the  tumor  can  be  determined  within  a  few  minutes. 

The  workings  of  the  electronic  portion  of  the  lotest  development  in  this  valuable 
field  of  medicine  are  presented  here  This  month's  cover  shows  a  full  color  view  of 
the  instrument  ot  work  mapping  the  progress  of  the  radioactive  tracer  materials 
through  the  broin 
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FIG.  )  SimplUlad  tchamattc  dkoqram  oi  record*! ^rivlnq  amplUiar.  Inlaqratlaq 
cittull  actually  pro*ld**  II**  cbolc**  oi  r**latort  and  thr*«  capacitor*  lor  dlii*r*nl 
counllnq  rot**  Irom  400  lo  40  000  p*r  mlnul* 


whxKf  (1(1111111.1  art-  cfrntiiuiou.sly 
variable  from  lilMI  tu  2,500  volti  at 
(  iirrcnt.H  u*  hiirh  .m  uiic  milliamitfre. 
(■(invfiitidtial  wrifi-Hhiint  rci^ula- 
tori  atTiird  r«Voiati(in  within  0.01 
|MTC'cnt  |UT  volt  of  linf-\oltatff 
Miriatioii. 

Input  System 

'I'hf  input  lyitt'mi  (  Fijt.  2)  art- 
capahlo  of  handlinit  a  wide  ranirc 
of  pul.n*  amplitude.-*.  The  four-tula- 
input  amplifier  in  each  channel  ha.-* 
a  maximum  train  of  400,  and  a  hitrh 
netfative  feedback  factor  makei 
train  indeiH-ndent  of  \aryintr  tula- 
characteriitic.-*.  A  one-.-*hot  multi¬ 
vibrator  u.-*intf  a  »>J<>  twin-tri(Kle 
function.s  ai  a  pul.-**-  di.-*criminat*>r. 
The  plate  .lupply  voltatte  to  the.se 
st.itf<-s  is  regulated  to  in.sure  con- 
.slant  input  .sen.sitivity  with  \ary- 
intf  line  voltatre.  .Adjustment  of 
amplifier  train  and  of  attenuation 
in  the  preamidifler  |iro\ide,s  thre.sh- 
hold  sen.sitiviti«-s  as  low  as  on«- 
millivolt  and  as  hitrh  a.s  ten  volts 

.\  pulse  fat*-  follows  the  dist  rimi- 
nator  The  pulse  irate  is  a  [a-ntisle 
amii!iti*-r  whose  scr*‘*-n  irrid  is 
short*-d  throutrh  a  low  r*-sistance  to 
trround  by  the  a<tion  of  the  scaler 
stop count  switchirif  circuit  This 
action,  in  i-tTis  t,  closes  tht-  trat*-  in¬ 
stantaneously  Keturnint;  the  scr(-*-n 
lo  its  normal  voltaire  p*-rmits  tht- 
juilst-  to  In-  coupled  into  the  itower 
amplifit*r  lha»  drives  the  scaler.  The 
count  stoppiiif  ciriiiits  have  no  ef- 
f*st  on  fht-  rat*-  riel*-r  ini>ut 

Scaling  Circuits 

Th«-  scalers  each  compris*-  thr*-*- 
standard  d<s  ad*-s,'  trivinf  scale  fa*  - 
tors  of  10,  100,  or  1,000.  Th«- 
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d<-iades  themselves  consist  of  a 
rinir  of  five  bistable  stafes  fol¬ 
lowed  by  a  scale  of  two.  They  are 
oi«*rable  at  .s|H-*-d.s  up  to  200  kc  at 
line  voltaires  from  O.'i  to  IHo  volts. 
.A  mechanical  refister  capable  of 
s|K**-d  up  to  2-'i  difits  per  .st-cond  is 
hou.sed  in  each  .scaler.  A  precision 
timiiif  chxk  is  controlled  by  the 
stop-count  switchiiitr  circuit  in  each 
chaniu-l.  It  is  reset  to  zero  by  the 
scaler  ri-set  switch. 

('oiintiiif  with  the  .scalers  is 
fr*-atly  facilitated  by  the  automatic 
stop-count  switchinir  circuits.  In 
addition  to  a  manual  stop-count 
switch,  the  count  may  la-  stop|H'd 
by  an  automatic  internal  timer  or 
by  a  pr<-.sele*ted  count  circuit. 
Kit  her  of  these  syst«‘m.s  simultane¬ 
ously  stops  the  timinir  cltK-k.  The  in¬ 
ternal  timer  recycles  automatically. 
Contacts  in  the  mechanical  rejr- 
ist*'r  are  arranf*sl  to  stop  the  count 
at  ri-fistt-r  r«-adin»f  of  10,  .'»0,  or 
10*1  vvh*‘n  desiri-d,  makiiif  available 
the  follow iiif  possible  preselected 
i.iiints  111,  .VM),  l.OOll,  lll.OllO, 

00(1.  100.000,  .'rOO.OOO  and  1,000,- 

000  This  op«-ration  also  recycles 
automatically  when  the  refister  is 
rt-st-t  and  th»-  stop-count  switch 
thrown.  The  type  of  count  stop- 
Iiinf  used  IS  determined  by  a  .scaler 
OfKK.VT10N  SKI  Ki-roR  switch. 

The  Slav*-  channi-l  is  ei|uipp*-d 
with  a  control  s*'l*s-tor  switch  which 
disidiinects  its  own  stop-count  and 
res*-t  circuits  and  causes  its  scaler 
to  b*-  controlled  by  the  corr*-spond- 
iiif  circuits  in  the  master  channel. 
This  o|H'ration  automatically  syn¬ 
chronizes  the  two  scalers. 

The  count  inf -rate  meters  consist 
of  a  piilse-formiiif  stafe  and  a  step- 


charfiiif  network  which  feed.s  a 
resistance-capacitance  intejjratinjt 
circuit  who.se  voltage  is  measured 
by  the  dn-  vacuum-tube  voltmeter 
circuit  shown  in  Fif.  3.  The  pul.se 
-haiM'r  is  a  cathiale-couple*!  one- 
shot  multivibrator.  It  is  triffered 
by  the  output  of  the  pulse  discrimi¬ 
nator  tulx-  and.  through  the  step- 
charfer,  delivers  uniform  pulses  to 
the  integrator. 

Range  Switching 

There  are  five  ranges  from  400 
counts  iier  minute  full  .scale  to  40,- 
(MIO  counts  jK-r  minute  full  scale. 
Kange  switching  is  accomplisheil  by 
changing  the  value  of  the  resistor 
in  the  integrating  circuit.  The  in¬ 
tegrating  capacitors  are  10  /if,  0.5 
i*f,  or  0.1  /*f,  atTording  3.  10,  or  20- 
perc«-nt  statistical  error.  A  switch 
provides  a  fast-charging  circuit  for 
tho.se  cajiacitors  not  in  u.se  so  that 
changing  switch  positions  will  not 
pnaluce  large  discontinuities  in  the 
rate-meter  reading. 

The  voltm*‘ter  uses  a  12.AT7 
twin-tri*Hle  with  one  grid  at  a  fixed 
(Hitential  and  the  other  grid  volt¬ 
age  varied  in  accordance  with  the 
voltage  across  the  int*‘gratiHg  ca- 
[lacitor. 

Recorders 

The  need  for  high-.sp«*«‘d  record¬ 
ing  of  counting-rate  variations  re¬ 
sulted  in  the  seh-ction  of  a  magnetic 
oscillograph  with  fre*iuency  re- 
spon.se  up  to  100  cycles.  Three  such 
ivcording  units  are  used,  one  to 
record  the  output  of  each  of  the 
two  channels  and  one  to  record 
thi-ir  difference.  Circuits  are  also 
provided  to  allow  for  instant  pulse 
recordings.  Recording  may  lie 
triggered  directly  from  the  dis¬ 
criminator  output  or  from  the 
staler  output. 

The  25-milliampere  movements 
of  thi-  recorders  n«-ces.sitate  the  use 
of  amplifi*-r  circuits  of  the  tyjie 
show  n  in  Fig.  3.  The  amplifiers  used 
consist  of  a  high-gain  stage  of  volt¬ 
age  amplification  followed  by  a 
push-pull  cathode-follower  power 
amplifier  .A  symmetrical  differential 
voltage  amplifier  provides  i>ush-iiull 
output  from  a  single-end***!  injuit. 
Degeneration  in  the  cathode  circuit 
jirovides  added  stability.  The  out¬ 
put  of  the  Voltage  amplifier  is  direct 
coupl*‘d  to  the  fiAU.j  cathcxle  fol- 
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FIG.  S  Count  •topping  circuits.  It  is  possibl*  to  switch  ths  count-stopping  control  ol 
ths  Slavs  channsi  to  ths  circuits  ol  ths  mastsr  channsl  by  using  Sa 


lowers,  with  some  volume  ttain 
.saiTificed  to  obtain  proper  operat- 
inK  points  for  the  GAU.’i  irrid-*- 

The  input  to  the  voltaKe  amplifier 
from  a  point  in  the  oathtnle  circuit 
of  the  rate-meter  voltmeter  tube  is 
applied  to  one  Krid  of  the  next  tube. 
The  other  12AX7  Rrid  is  fixed  at  a 
point  determined  by  a  potentiom¬ 
eter  in  the  fixed  cathode  of  the 
voltmeter  which  functions  as  a  re¬ 
corder  zero  adjustment.  Recorder 
calibration  is  independent  of  rate- 
meter  calibration. 

The  amplifier  which  drives  the 
differential  recorder  is  es.sentially 
similar  to  the  others.  It  takes  a 
d-c  input  from  corresponding  points 
in  the  cathode  circuit  of  each  volt- 
ajfe  meter  tube.  A  one-milliampere 
meter  shuntin>r  the  recorder  jfives 
a  panel  readinjr  of  the  difference 
rate.  This  amplifier  differs  some¬ 
what  in  the  matter  of  zero  levels. 
The  recorders  are  of  a  zero-center 
variety  so  that  the  two  amplifiers, 
each  of  which  record  the  rate  of  a 
sinirle  channel,  must  be  electrically 
biased  to  zero.  .Accordingly,  etiual 
and  oppositely  directed  currents 
flow  throujfh  the  recorder  move¬ 
ment  at  zero  and  full  scale  while  a 


balance  occurs  at  half  scale  and  no 
current  Hows.  This  is  not  the  ca.se 
with  the  difference  amplifier,  whose 
output  is  a  center  zero  rending  with 
deflection  in  either  direction  to  in¬ 
dicate  which  channel  is  countinK 
the  hijfher  rate  and  to  show  the 
maKnitude  of  the  difference. 

Control  Circuits 

The  automatic  count-stoppinK 
circuits  associated  with  the  .scaler 
are  made  to  function  by  the  action 
of  the  control  relay.  When  the  re¬ 


lay  coil  circuit  is  clo.sed,  relay  con¬ 
tacts  simultaneously  stop  the  count 
and  shut  off  the  timinK  clock  by 
duplicating  the  action  of  the  sto|)- 
count  switch.  The  circuit  which 
enerjfizes  the  relay  is  clo.sed  either 
by  the  automatic  interval  timer  or 
by  the  contacts  on  the  rvKister  as 
determined  by  the  OPKiCVTtON  SE- 
LFXTOR  switch.  When  this  control 
is  set  for  manual  oin^ration,  the 
coil  circuit  is  held  oj)en  and  the 
count  must  be  stopped  manually. 
The  stop-count  and  reset  circuits 
in  the  master  channel  are  shown  in 
simplified  form  in  Fig.  4  with  the 
sto|)-<,'ount  switch  in  the  count  posi¬ 
tion  and  the  OPERATfON  SELECTOR 
in  the  PRPTwrrERMlNEi)  count  iwsi- 
tion. 

As  shown  in  the  simplified  sche¬ 
matic  in  Fijf.  5,  it  is  po.ssible  to 
switch  the  count-stoppintt  control 
of  the  slave  channel  to  the  circuit.^ 
in  the  master  channel  by  means  of 
X,.  Provision  is  made  for  similar 
switching  of  the  .scaler  re.set  by  an¬ 
other  pole  of  the  CONTROf.  SWITCH. 

Careful  shielding  of  the  input 
amplifiers  and  all  signal  leads  into 
it  is  made  nece.s.sary  by  the  high 
gain  of  the  amplifier  itself.  Con¬ 
siderable  filtering  of  the  amplifier 
plate  supply  voltage  is  nece.ssitated 
by  the  line  transients  caused  by  the 
action  of  the  timers. 

The  writer  is  indebted  to  John 
Cooper  of  Northwestern  University 
.Medical  Sch(M)l  and  to  Robert  Bun- 
taine  of  Nuclear  Instrument  and 
Chemical  Corporation  for  consulta- 
ti(»n  and  advice  in  preparing  this 
paper. 

KEEIJtE.NCE 

<1)11.  Wvlssmari.  .Stahl#- Tfii-Llsht  l)a<-- 
adr  Si-airr,  Ei.Bm« >.s- 1#-*,  p  St,  .May 


FIG.  4  SimplUisd  scbsmatic  of  scalsf  control  circuits  In  mastsr  channsl.  Opsratlon 
ol  selsctor  switch  psrmits  timing  of  givsn  count  or  counting  during  gWon  tlms  Intorval 
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Bndqvport  ant«nno  und^r^oinq  final 
It^ld  t«tt» 


An  rxiH-ritiiriital  iihf  tflfv ision 
triiii'Hiitlcr  has  hcfn  iiistalli'd 
at  Hriilvrcpiirf .  ('oniicrtii-ut,  to  study 
prtiK’rani  s«t\  ii  <*  rharac't<‘ristics'.  In 
order  li'  ifft  pri'per  ooxeraire  from 
the  pre'etil  1-kw  picture  transmit¬ 
ter  It  "a.'<  neci'ssarv  ttiat  the  an¬ 
tenna  have  hiK'li  jiain,  a  pattern  I'm- 
nuiii'is 'lonal  m  the  horir.ontal  plane 
and  a  !"\v  staniiinn-«a\e  ratit>  ovt'r 
the  o'Jh  to  5;i.")-mc  tiand  The  de¬ 
sired  yaiu  was  approxiniatilv  2i', 
which  iiecessitati-d  a  vertical  la-am- 
width  of  h-"  than  2  ">  dojrrees.  A 
vswr  tif  lo',  than  I  11  throughout 
the  spcitted  fieipiency  raiiK'e  was 
di'siral'le  to  minimire  y'hosts. 

The  hiK’h-Kain  retpiirement  die- 


Designing  the 


Drvelopnient  aii«l  fuhrit'ation  of  a  lii^h-^ain  tflevision 
radiator  oiiiniilirrrtional  in  tin*  hori/oiital  plaru*  with 
Vhwr  lM*tt<*r  than  I  over  tile  hand  from  32*^  to  5.‘i5  me. 
I  he  Mt-fool  >elf-Mip|iortin}i  Mriietiire  mounted  atop  a 
r>(M)-foot  tower  ha-  a  j:ain  of  17  and  width  of  .1  defirees 
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Kngtneertnp  Produrtn  D^pf 
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Seal*  mod«l  of  th*  top  half  of 
antonna 


tated  that  the  antenna  should  be 
made  up  of  approximately  20  ele¬ 
ments  radiatinK'  omnidirectionally 
and  in  phase,  each  element  having 
a  K'ain  close  to  that  of  a  half-wave 
dilMile,  .s^ince  the  radiation  had  to 
be  horizontally  polarized,  yet  omni¬ 
directional  in  the  horizontal  plane, 
a  linear  array  of  dipoles  could  have 
been  used  except  that  the  feed  sys¬ 
tem  would  have  been  cumbersome 
ami  complex.  A  linear  array  of  half¬ 
wave  slots  spaced  elin  trically  one 
wavelenizlh  apart  alonji  a  ri^'id 
coaxial  line  allows  th<'  use  of  a 
simple  feed  system  It  furnishes  the 
necessary  horizontal  polarization, 
and  is  made  up  of  elements  whose 


power  radiation  can  be  readily 
controlled.  By  spaciiiK  four  slots 
around  the  rigid  coaxial  line,  the 
array  radiates  in  an  omnidirec¬ 
tional  fashion.  Figure  1  shows  the 
center  two  of  the  20  elements. 

The  outer  conductor  of  the  co¬ 
axial  line  is  lOJ-inch  diameter  by 
i-inch  wall  steel  pipe  to  make  the 
tO-foot  structure  self-supporting. 
The  center  conductor  is  standard 
34-inch  copper  tubing. 

Antenna  Feed 

It  was  ilecided  to  feed  all  slots  in 
each  half  of  the  antenna  in  phase, 
treating  each  layer  of  four  slots 
a.s  an  individual  element,  and  to 
match  each  individual  layer  inde¬ 
pendently  of  the  others.  The  feed 
system  consists  of  a  single  conduc¬ 
tor  in  the  center  of  the  10-inch  pipe, 
with  the  i»ipe  itself  the  outer  con¬ 
ductor  of  a  coaxial  line.  The  an¬ 
tenna  is  fed  from  the  center,  .so 
that  there  will  be  no  net  vertical 
beam  tilt  with  changes  of  fre- 
ipiency.  This  system,  therefore, 
employs  a  coaxial  line  broken  at 
the  center.  It  feeds  the  two  halves 
of  the  antenna  in  series,  out  of 
phase,  which  necessitates  placing 
the  probes  on  opposite  sides  of  the 
slots. 

In  order  to  check  the  feasibility 
of  such  an  antenna  with  a  mini¬ 
mum  expenditure  of  time  and 
money,  a  0.1  scale  model,  illus¬ 
trated,  was  built,  representing  half 
the  total  antenna.  This  approach 
was  possible  because  the  final  an¬ 
tenna  was  to  be  fed  from  the  center 
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match injr-probe  depth  and  position 
with  resjHvt  to  the  layer  were  var- 
iet!  until  the  layer  was  matched. 
The  amount  of  power  l)einK  radi¬ 
ated  by  the  layer  was  measured  by 
the  drop  in  power  indicated  on  the 
outfiut  meter  shown  in  Figure  2. 
For  each  settirijr  of  the  excitiriR- 
probe  depth,  the  physical  position 
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FIG.  4  -Horisonlol  {{•Id  pattern  (A)  oi 
mod*l  ontanna  ihowlnq  dialortioii  irooi 
unwoBlad  mod*  and  (B)  llnol  potlarn  ei 
•cal*  modal  anianna 


and  be  mad«*  up  of  two  identical 
halves,  one  being  the  mirror  image 
of  the  other.  .■\t  first  only  one  layer 
(con.si.sting  of  four  slots  .spaced 
around  the  pipe)  was  cut  in  the 
nuKiel  pipe,  and  from  this  single 
layer  all  the  parameters  of  the 
various  layers  were  determined. 
These  parameters  included  power 
radiated  by  the  layer  for  various 
exciting-probe  depths,  phase  shift 
of  layer  for  various  exciting-probe 
depths,  a.s  well  a.s  the  depth  and  po¬ 
sition  of  a  single  probe  jilaced  be¬ 
tween  the  slots  for  matching  the 
layer.  A  single  probe  to  match  all 
four  slots  in  the  layer  was  con.sid- 
ered  desirable,  since  it  would  re¬ 
sult  in  a  minimum  numljer  of  holes 
to  be  drilled  in  the  full-scale  model. 
The  setup  .shown  in  Fig.  2  was 
made  to  determine  dimensions. 

.A  test  run  was  made  to  deter¬ 
mine  the  power  radiated  by  the 
layer  as  a  function  of  exciting 
prolM?  depth.  For  each  setting  of 
the  exciting-probe  depth,  the 


and  depth  of  the  matching  probe 


were  recorded.  This  procedure  wa.s 
followed  for  a  large  number  of 
probe  depths,  and  a  curve  drawn. 

To  measure  the  phase  shift  of 
the  layer  for  various  e.xciting- 
proU*  depths,  all  probes  were  first 
removed  and  the  bleeder  cable  and 
probe  placed  in  the  guide  as  shown. 
The  position  of  the  probe  and  the 
attenuator  at  the  top  of  the  setup 
were  varied  until  a  null  was  indi¬ 
cated  on  the  output  meter. 

The  position  of  this  prol)e  was 
then  noted  on  a  scale  at  the  top 
of  the  lower  guide  as  the  zero 
pha.se-shift  reference.  The  exciting 
probe.s  and  matching  probes  were 
then  reset  at  various  depths  and  po¬ 
sitions,  and  the  bleeder  probe 
moved  along  the  guide  until  a  null 
was  again  read  on  the  output  meter. 
The  difference  between  the  new 
bleeder-prolw  setting  and  the  refer¬ 
ence  gave  directly  the  delay  caused 
by  the  layer  for  the  various  probe 
settings.  This  i>ha.se-shift  data  was 


FIG.  I  Croat  taction  ol  th*  load  tytlam 


FIG.  3  Oatiqo  data  lor  tcala  modal 
takan  from  maaturamanit  on  tlnql* 
layar  oi  tlota 
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thi'ii  plottiMl  on  th«-  niimi-  curv*-  ax 
th«'  |ir«-vioux  data. 

Thi*  lii'niirn  of  thr  complfti-  an¬ 
tenna.  irii-liidinK  all  prolx-  xettintrx 
anil  layer  |Hixitionx  for  in-phaxe 
exeitation.  wax  iletermineil  from 
the  xet  of  i  nrvex  in  Fi»f.  3.  The 
phaxe-xhift  information  inilirateii 
that  eleven  la.ver.x  would  tie  em¬ 
ployed  in  eai  h  half  of  the  antenna. 

To  make  uxe  of  thexe  eiirvex,  it 
wax  fir.Ht  lUH-e.xxary  to  determine 
how  mileh  power,  relatively,  xhoiild 
Ik‘  radiated  hy  eaeh  individual 
layer.  Sinee  the  train  of  the  an¬ 
tenna  IX  of  prime  imiMirtance.  uni¬ 
form  illumination  of  the  a)a‘rture 
IX  riMpiiied  Therefore,  all  layers 
should  radiate  eipial  amounts  of 
power  ('onxiMjiieiitly.  the  layer 
nean*xt  the  feed  point  (the  center 
of  the  antenna,  hut  the  hottom  of 
the  xrale  miMlel)  should  radiate 
I  II  of  the  energy  which  reaches 
If;  the  second  layer  should  radiate 
1  10;  and  soon.  It  wax  then  neces- 
xarv  only  to  pick  off  these  various 
power  levels  from  the  curves  and 
read  olT  all  other  paramiders,  in- 
cliidii'K  phase  shift.  From  the 
phase-shift  information,  the  spac¬ 
ing  hetweeii  adjacent  layers  w.is 
calculated  so  that  all  layers  would 
radiate  in  phase 

FsiiiK'  the  information  ohtained 
from  the  curves,  Ii>  more  layers,  iii- 
cliidinK'  the  match imr-iirolK'  holes, 
were  cut  in  the  minlel.  However, 
iM'foie  the  prolies  could  lx*  axsem- 
bk«i.  .xjM‘cial  attention  had  to  in* 
fiveti  to  the  last  laver  at  the  top 
of  the  scale  model.  Since  this  layer 
must  radiate  all  the  eneriry  that 
reaches  it,  it  alone  must  match  the 
pi|>e  with  no  other  layers  in  ojier- 
ation  This  effect  was  accomplished 


hy  experimentally  adjiistinif  the 
depth  of  the  e.xcitinif  prolws  and 
the  position  of  a  xhortini?  plunver 
at  the  top  of  the  piiie. 

With  this  layer  adjusteii,  the  re- 
maininir  layers  were  assemhied  ac¬ 
cording'  to  the  information  on  the 
curves.  The  vswr  of  the  miwlel, 
after  com|ilete  assemhly,  was  found 
to  he  a|ipruximately  1.15.  This  was 
considered  sutlii-iently  well  matched 
for  iiattern  measurements  to  jiro- 
ceisl. 


Pattern  Measurements 

The  .scale  minlel  was  set  up  and 
a  vertical  jiattern  taken.  This  pat¬ 
tern  was  satisfactory  in  most  re- 
x(Mvt.s,  althoiiirh  the  lauim  was  tilted 
two  tenths  of  a  dejfree  downward. 
This  effect  indicated  that  the  top 
portion  of  the  miHlel  was  excited 


xliithtJy  ahead  of  the  hottom  sec¬ 
tion  in  phase,  resulting  in  a  jrain 
loss  of  less  than  2  percent. 

The  horizontal  or  azimuth  pat¬ 
tern  shown  in  Fiif-  4A  was  found 
to  depart  excessively  from  circular. 
I’pon  investiKation,  it  was  learned 
that  the  numerous  probes  inside 
the  pijie  created  an  artificial  dielec¬ 
tric  that  allowed  the  TK„  mode  to 
Ih-  propa(?ate«l  up  the  pipe.  This 
misie  could  lie  set  up  by  either  the 
waveKuide  transition  at  the  hottom 
of  the  miKiel,  or  any  one  of  the 
matching  prolies  along  the  pi{>e. 
Placing  a  supiiressor  at  the  ladtom 
of  the  pi|M-  and  staggering  the 
matching  proU-s  around  the  jiipe 
in  a  spiral  fashion  failed  to  cor¬ 
rect  the  condition.  The  propaga¬ 
tion  of  this  mixle  could  have  been 
prevented  by  reducing  the  size  of 
the  pifK',  excejit  that  the  pipe  size 
had  la-eii  determined  from  mechani¬ 
cal  considerations.  Kliminating  any 
means  of  exciting  the  mode  ap¬ 
peared  to  he  the  most  practical  .solu¬ 
tion.  fircular  .symmetry  along  the 
full  length  of  the  pipe  reijuires  at 
least  four  matching  screws  for  each 
layer.  However,  in  order  to  allow 
for  miH-hanical  tolerances  in  both 
the  .scale  nnxlel  and  the  full-size 
antenna,  it  was  thought  advisable 
to  use  two  matching  probes  per 
slot,  or  eight  prola's  per  layer. 
These  two  probes  act  as  a  two-stub 
tuner,  and  are  placed  i^  wave¬ 
length  ajiart.  Such  an  arrange¬ 
ment  permits  easy  correction  of 
any  change  of  slot  imjMsiance  that 


FIG.  •  CroM  Mellon  drawing  ol  tho  lood  lyttom  (uppor  loll)  and  photograph  (uppor 
rlqhl)  rakon  with  outor  conductor  roraoxod  to  show  quartor  wav*  Irantlonnor.  Tho 
dovolopmonl  food  tyolom  (bolowl  luoi  ipaco  cloth  loadi 
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FIG.  7  Impedonc*  characteristic  o<  deeslopmsnt  model  fed  with  quarter-wave  transformer  (A),  of  full-slse  model  before  adding 
transformer  (B)  ond  admittance  characteristic  of  hiU-slse  model  after  addition  of  brood-band  transformer  (C) 

miKht  occur  in  the  full-size  model.  A  ment.  Such  variations  are  quite  a  half-wave  dipole.  This  means  a 
A-wavelcnjfth  spacintr  between  the  ac<-eptable.  train  of  approximately  22.4  for  the 

probes  was  cho.sen  so  that  the  nec-  A  vertical  pattern,  shown  in  Fitr.  full-size  antenna,  since  these  pat- 
essary  reflection  coeflRcient  could  be  5,  indicates  that  the  Ijeam  has  an  terns  are  for  half  an  antenna, 
obtained  from  the  pair  without  in-  upward  tilt  of  approximately  0.2  In  order  to  check  the  calculated 
troducin»r  phase  shift  appreciably  dejrree.  Two  matching  screws  i)er  train,  the  train  of  a  horn  was  meas- 

trreater  than  that  introduced  by  a  slot  cau.se  some  increased  pha.se  ured  by  placinK  it  in  front  of  a 

sintrle  probe.  shift  between  slots  over  that  re-  conductinir  mirror  and  then  measur- 

After  rematchintr  the  model,  ceived  with  only  one  probe  per  intr  the  reflection  coefficient  cau.sed 

layer  by  layer,  usintr  the.se  match-  layer.  However,  this  pattern  also  by  the  mirror.  Usintr  the  horn 

intr  probes,  .-mother  horizontal  pat-  is  quite  accefitable.  The  half-power  as  a  standard  for  substitution 

tern  was  taken.  This  pattern,  Fitr.  beamwidth  is  H  detrrees.  The  rela-  measurements,  the  train  of  the 

4B,  shows  that  the  field  strength  tively  high  side  lobes  are  largely  model  measured  10.5,  which  would 

varied  from  100  down  to  88  per-  due  to  the  uniformly  illuminated  mean  a  gain  of  21  for  a  full-size  an- 

cent,  which  is  about  what  was  ex-  aperture.  Integration  of  this  pat-  tenna.  This  is  not  the  gain  meas- 

pected  from  such  a  .slot  arrange-  tern  indicates  a  gain  of  11.2  over  ured  at  the  peak  of  a  horizontal 
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but  r»ther  the  averaire  train 
i>etween  the  (H-ak  and  a  low  ij<jint 
in  the  azimuth  pattern. 

So  impedance  tx-amwidth  mea.s* 
urementi*  were  made  on  the  m(jdel, 
•inre  the  transition  from  wave¬ 
guide  til  the  coaxial  antenna  wax 
nut  itiwdf  broadliand.  In  order  to 
make  tiandwidth  mea.xurementa,  all 
prolies  would  have  hail  to  lie  re¬ 
moved  and  the  transition  read¬ 
justed  for  each  frerpiency  chanire. 
Therefore,  it  was  decided  to  make 
these  mea.surements  on  the  full- 
size  antenna. 

In  order  to  mount  the  full-scale 
antenna  horizontally  on  o-fixjt  tres¬ 
tles,  a  convenient  workinir  distance 
from  the  (rround,  it  was  neces.sary 
to  devi.se  a  means  of  jireventinjr  or 
corriftinir  interference  with  the 
im|H>dance  measurements  by  the 
Kround.  The  (sissihility  of  usintr 
space  cloth  was  checked,  usinjr  the 
scale  moilel.  A  (liei'e  of  space  cloth 
(.’177  ohms  jier  sijuare),  eifuivalent 
in  width  to  1*  feet,  separated  by  a 
quarter  wave  from  a  conducting 
plane,  pnsluced  a  vswr  of  1.005  at 
an  equivalent  distance  of  5  fi-et 
from  the  mislel.  A  Hakelite  sheet 
a  quarter-wave  thick,  with  a  dielec¬ 
tric  Constant  of  approximately  4, 
which  very  closely  approximates 
the  effect  of  irrnund  with  a  dielec¬ 
tric  constant  of  Hi,  was  placed  an 
I'quivalent  distance  of  5i  feet  from 
the  scale  miHlel.  It  produced  a  re- 
tWlion  c(K‘rticient  correipondinif  to 
a  vswr  of  1  01.  .Accordingly,  the 
full-size  antenna  was  measured  on 
the  trestles  with  the  space  cloth 
lameath  it 

Antenna  Feed 

The  feed  system  previously  out¬ 
lined  for  the  full-size  antenna  con¬ 
sisted  of  a  standard  .1*-inch  51.5- 
ohm  coaxial  line  broken  at  the  cen¬ 
ter  of  the  antenna.  Figure  ti  in¬ 
cludes  a  cross-se<  tion  sketch  of  this 
system  showinir  the  break  and  the 
aiiacini;  insulation.  The  Tetlon  spa¬ 
cer  irives  not  omy  a  riuid  K'ai»  in  the 
line,  but  also  acts  as  an  end  seal  for 
the  coaxial  fil'd  line. 

The  development  of  this  feed  .sys¬ 
tem  was  done  at  approximate’v  2* 
scale  for  ea.ie  and  speed  in  hand- 
linir.  .As  shown  in  Fit?  tl.  this 
feed  system  was  inserted  in  a  pija' 
corres|Hindinir  in  size  to  the  10-inch 
pip«'  in  the  full-Si'ale  miHlel  and 
space-cloth  coaxial  loads  were 


FIG.  t  Vertical  Held  Inletully  pattern 
oi  lull  eiie  model  at  S32  me 


placed  inside  the  pipe  to  simulate 
a  perfectly  matched  antenna.  With 
no  transformer  in  the  feed  line, 
the  vswr  was  1.H6.  By  placinit  a  37.2- 
ohm  transformer  in  the  feed  line 
(Fiit.  61,  the  impedance  character¬ 
istic  became  that  shown  in  Fij?  7.A. 

Power  Division 

.A  check  was  made,  usinK  this 
model,  to  determine  whether  the 
power  fed  into  the  antenna  would 
divide  t'ltually  between  the  top  and 
bottom  halves  of  the  pipe.  It  wa.s 
found  that  5(1.9  fwreent  of  the 
power  was  fed  into  the  top  half, 
while  49.1  jK'rcent  was  fed  into  the 
bottom  half.  This  power  split  was 
considered  .satisfactory.  The  feed 
system  was  supported  by  four  sets 
of  dielectric  posts  threaded  into  the 
Id-inch  pipe,  a.-i  well  as  the  short- 
inir  plates  at  each  end  of  the  an¬ 
tenna. 

The  full-size  antenna  was  con¬ 
structed  iisinif  the  dimensions,  in- 
cludiniz  slot  size,  probe  depths  and 
slot  spacinir  of  the  scale  model  ar,d 
the  half-.scale  feed  system.  The 
only  departure  from  the  .scale  model 
in  the  full-size  antenna  was  that 
alternate  layers  of  slots  were  ro¬ 
tated  45  deirrees.  This  change  was 
made  to  improve  the  circularity  of 
the  horizontal  jiattern.  and  to  jrive 
some  insurance  against  the  propa¬ 
gation  of  the  TK„  mode  alonj?  the 
pi|H'.  The  tinal  model  employs  A- 
inch  thick  polyethylene  slot  covers 
to  weatherize  the  antenna.  These 
have  little  effect  on  the  impedance 
of  the  antenna. 

.An  impi'dance  check  showed  that 


it  would  be  necessary  to  use  the 
same  matching  technique  employed 
on  the  scale  model.  However,  lie- 
fore  matchinjr  the  antenna  proper, 
the  feed  system  was  checked  using 
a  matched  load  in  the  10-inch  pipe 
and  found  to  be  satisfactorj-. 

The  procedure  for  matching  the 
antenna  propi'r  was  the  same  as 
that  outlined  for  the  scale  model. 
The  last  layers  were  matched  first 
by  adjusting  the  probe  depth  and 
shorting-plate  position.  Adjust¬ 
ments  proceeded  towards  the  feed 
point  layer  by  layer  until  the  com¬ 
plete  antenna  was  matched. 

The  matching  probe  settings  in 
each  layer  were  found  to  differ 
Somewhat  from  the  settings  indi¬ 
cated  by  the  .scale  moilel.  Also,  the 
.settings  of  corresponding  layers  in 
the  two  halves  of  the  antenna, 
which  were  presumably  identical, 
were  found  to  differ.  These  obser¬ 
vations  indicate  that  this  type  of 
radiating  element  is  relatively  sen¬ 
sitive  to  m*H;hanical  tolerances. 

When  the  antenna  was  matched, 
an  impedance  versus  frequency 
check  was  made.  The  resulting 
curve,  shown  in  Fig.  7B  indicates 
that  the  antenna  is  more  frequency- 
sensitive  than  was  anticipated. 
However,  by  using  transformers  in 
the  feed  system,  the  tinal  imped¬ 
ance  shown  in  Fig.  7C  was  ob¬ 
tained. 

The  vertical  pattern  of  the  full- 
size  antenna  at  center  frequency  in 
Fig.  S  shows  that  the  secondary 
lolw*  level  is  higher  than  that  of 
the  scale  model,  while  the  half¬ 
power  beamwidth  is  somewhat  less 
than  half  that  of  the  scale  model. 
This  data  indicates  that  the  pipe 
is  not  uniformly  illuminated  along 
its  length,  but  the  illumination  in¬ 
creases  toward  the  top  and  bottom 
of  the  pipe. 

.V  check  of  the  horizontal  pattern 
shows  that  the  field  strength  varies 
less  than  5  percent  around  the  pipe, 
indicating  that  no  TK,,  mode  exists 
in  the  antenna.  By  integrating  the 
vertical  pattern,  the  gain  .it  center 
frequency  was  found  to  be  17.3. 
This  is  a  figure  somewhat  .short  of 
the  anticipated  gain.  It  results 
chiefly  from  the  nonuniform  illu¬ 
mination. 

Rkkkre.vce 

(1)  R  F  Hiiv.  rilF  TelfM.-l.in  FIfId 
Ti-iO.  Bl.itiTRONIis.  p  Trt.  .\prll  19Sn 
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Compact  Amplifier 
for  Aircraft  Tests 

of  rurrirr  aniplifii^rs  rtM|iiiml  for  iii(‘aMiriii»  Mnall>ina^nitu(l(*.  hi^li’frrqurnry 
prf'Xirr"  or  in  >inall  aircraft,  inclutlin^  «lata  on  ^tal)lc  carrier  j'cncrator  ami 

Nolta^c  >tai>ili/in^  circuits.  Scnsiti\ity  is  8''v  input  per  ina  output  n|>  to  Jot)  cp^ 

By  JOHN  V.  FOSTER  and  TAFT  WRATHALL 

.VafiOHaj  i-'ori/  for 

.•(<  roMOofU'n 

.Avttf'N  /.fibonjrorif 

Muffftt  h'uM  r^ihf 


T"  KVAiaiATK  an  airplane  sik-- 
ce.'sfiilly,  many  physical  meas¬ 
urements  must  he  made  in  Iliv'ht. 
When  measured  majrnitudes  of 
pressure  or  stress  are  small  or  the 
freijiiencies  hi>rh,  carrier  amplifiers 
are  widely  useil  to  (ret  higher  sensi¬ 
tivity  and  l)etter  frecpiency  re¬ 
sponse  than  can  he  obtained  with 
•iirect-recordinK  oscillo(rrai>hs. 

To  facilitate  rtijrht  testinK  of  air¬ 
planes  in  which  space  is  at  a  pre¬ 
mium  the  NACA  has  developed  the 
miniature  carrier  amplifier  de- 
scrilx  d  helow.  The  most  important 
features  desireil  were;  compact¬ 
ness;  (rood  amiilitude  sfahility  with 
chanires  in  supply  volta(re,  tempera¬ 
ture  and  vihration;  fiat  freipiency 
response  to  250  cps ;  small  phase  lair 
difference  between  channels;  hi(rh 
sensitivity. 

To  avoid  errors  caused  by  carrier 
freipiency  drift  when  usinir  re¬ 
active-type  pickups  or  wire  strain 
(raves  havinv  excessive  line  capaci¬ 
tances.  an  .Vmerican  Time  Prod¬ 
ucts  ty])e  2001 -1. A.  2,<)00-c(>s 
tuniuir  fork  was  used  as  the  fre¬ 
quency  source.  This  fork  has  a  fre¬ 
quency  chanire  less  than  fl.ifOl  jier- 
cent  (ler  dev  (’.  The  oLitjuit  from 
this  fork  is  fed  into  a  wave-shap- 
inv  and  amiilitude-conf rol  circuit 
shown  in  F'iv-  1.  The  shapinv  is 
achieved  f>y  the  action  of  lirawinv 
vrid  current  throuvh  the  vrid  limit- 
inv  resistors  and  by  overdrivinv 
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the  amplifiers.  When  the  sivnal 
reaches  the  toroid-tuneil  circuit  it 
is  essentially  a  sipiare  wave  havinv 
a  fundamental  frequency  of  2.00O 
ci)s.  This  tuned  circuit  has  a  hivh 
U  that  sharply  rejects  all  harmonics 
of  the  .sipiare  wave.  The  output  of 
the  last  stave  is  then  a  sine  wave  of 
constant  anqilitude.  The  function 
of  the  two  IN.'}')  crystal  rectifiers 
and  bias  voltave  f’  is  to  maintain  a 
constant-amplitude  sejuare  wave 
acros.s  the  toroid  coil. 

Voltage  Supply 

The  maximum  voltave  variation 
in  a  typical  airplane  power  supply 


i.'  from  not  le.ss  than  2.'f.o  to  not 
more  than  28.5  volts.  Thi.s  chanvc 
causes  a  correspondinif  variation 
from  11.7  to  12.0  volts  in  the  re({u- 
lated  filament  voltave.  The  same 
siqiply  voltage  change  causes  les.s 
than  I -volt  variation  in  the  280- volt 
(tlate  supply.  Type  B-4»>  ballast 
tula's  are  used  for  filament  regula¬ 
tion  and  a  typical  degenerative- 
feedback  voltage  regulator  shown 
in  Fig.  2  is  used  for  the  plate-volt¬ 
age  supply.  As  Table  1  shows, 
these  small  voltage  changes  have 
negligible  effect  on  the  carrier  out- 
l»ut.  .8ix  power-output  stages  oper¬ 
ating  with  parallel  inputs  are  pro- 
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FIG.  1  Wav*  thapar  ond  amplitiMl*  control  t*#da  aix  output  tuboa  with  porolUl  Inputs  almtlar  to  that  ahown 


\uifil.  on*-  lor  frti-h  chann**!.  Kasily 
ri-|ila('*'al)l*-  r«'Mi-*>tors  ar*-  provid***! 
for  iiidiviiliiui  a(ljij!*tni*-nt  of 
piit.L.  Kijfiirt-  !*hows  thi*  inaxi- 
miim  unili(»t«ir1»-il  output  of  thfs*- 


ri‘>nilator  utiita  at  various  load 
resistaiu-*-.-*. 

The  amplifier  channels  shown  in 
Fi>f  4  use  Ouncer  line-to-Krid  input 
transformers  that  are  mounted  in 


no.  1  Sollasl  lobM  and  a  d»a*D*Tati*»  lAAdback  rvqulator  control  iilamonl  and 
plot*  roopoctlvoly 


soft-iron  maKnetic  shields.  <Fro.ss- 
talk  U-tween  channels  is  low  e.nouKh 
to  Ih‘  considered  netflinible.  Dual 
triixies  u.sed  in  the  amplifiers  are 
mounted  on  soft  rubber  to  mini¬ 
mize  the  elTwt  of  vibration.  The 
12AY7  is  less  microphonic  than  the 
12AX7  and  is  u.sed  except  when 
maximum  xain  is  desired.  Twice 
the  overall  jrain  is  achieved  usintj 
the  12AX7  instead  of  the  r2.'\V7 
but  the  two  are  interchantreable  in 
the  circuit.  Maximum  voltajre  Kain 
from  the  primary  of  the  input 
transformer  to  the  plate  of  the  out- 
|iul  tul)e  is  2."»,000  usinif  minimum 
feedback. 

Hitfh  sfaliility  is  obtaint‘d  by  us- 
injf  lar>re  fe«‘dback  that  is  adjust*-d 
with  the  train  control.  More  feedback 
decreases  the  train.  The  final  posi¬ 
tion  of  this  switch  puts  the  0.5-,iif 
cathode-bypass  capacitor  from  the 
trrid  of  the  12AU7  to  trround, 
♦•Ifwtively  trivintt  zero  output  to 
t)ermit  tralvanometer  positioninir. 
I’hase-latr  difference  between  chan¬ 
nels  without  adjustment  of  tfalva- 
nometer  elements  or  special  com- 
IH'n.satintr  networks  is  less  than  6 
detrrees  at  200  cps.  The  tuned  cir¬ 
cuit  l)etween  the  first  and  second 
stajres  eliminates  hash  and  extra¬ 
neous  low-frequency  vibration  pick¬ 
up.  Shunf  feed  in  the  output  stajre 
prevents  saturation  of  the  small 
output  transformer.  Germanium 
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Summary  of  AmplUier 
Characteristics 


Muxiiiiiini  xen.sitixilx 

8  miaTovolta 

input  (ler  nia 

OUt|Mlt 

<  ( iirrent  riiiiRr 

(:t  l-jsTlx'nt 

3  uia  to  70  Ilia 

VoilHfn'  R»in  to  output 
trsnoforiiMT 
t1at  iiHiiliilHtinR  frr 

230. 000 

4|uen('\ 

Total  phyMcal  xolitiiir 

70.>  I'll  in 

fiystal  rectifiers  minimize  temper¬ 
ature  effects. 

Mo.st  carrier  systems  have  built- 
in  circuits  for  reactive  anil  resistive 
line  balance.  To  conserve  space  a 
portable  box  of  variable  capacitors 
is  used  to  determine  capacitance 
values.  Its  plujr-in  construction 
jK>rmits  rapid  determination  of 
these  values  after  which  small  fixed 
units  (C, )  are  .soldered  to  luKS  on 


0  zoo  *00  600  800  ijOOO  I.ZOO 
LOAD  BESlSTANCf  IN  ONMS 


FIG.  3  Maximum  undlstortod  output  ol 
tho  roquialor  unit  oi  Fiq.  2 


the  amplifier  chassis.  Resistive 
balance  is  obtaineil  by  miniature 
potentiometers,  one  mounted  on 
each  amplifier  unit.  The  six  indi¬ 
vidual  amplifiers  are  mounted  in  a 
6-cell  bank  with  a  multiple- point 
pluir  on  each  unit.  This  pluR  auto¬ 
matically  enRaRes  with  the  common 
power  pluR  on  the  main  chassis 
when  pusheil  into  place.  A  jack  on 
the  front  of  each  unit  i>ermits  the 
insertion  of  an  external  meter  in 
series  with  the  recordinR  meter. 

FiRure  5  shows  the  overall  minlu- 
lateil-frequency  response  from  in¬ 
put  to  output. 

All  components  were  carefully 
selected  for  minimum  size  and 
temperature  coefficient.  Klectro- 
lytic  capacitors  are  particularly 
critical,  havinR  a  larRe  chanRe  in 
capacitance  with  temperature.  .Most 
of  those  checked  had  a  capaci¬ 
tance  at  -4b  F’  to  —60  F  that 
was  only  10  percent  of  their 
value  at  room  temperature.  In  the 
final  desiRii  only  one  electrolytic 
was  u.sed,  in  the  power  supply 
where  the  value  is  not  critical. 

Since  the  construction  of  this 
eijuipment,  .several  possible  im¬ 
provements  have  b»H‘n  considered. 
A  Wien-bridRC  o.scillator  could 
probably  be  used  as  the  basic  fre¬ 
quency  source  instead  of  a  tuninR 
fork.  Such  an  oscillator  employiiiR 
a  hiRh-tj  circuit  is  inherently  stable 
even  over  a  wide  tem|H‘rature 
rariRe.  This  modification  would 
allow  the  unit  to  be  smaller  and  less 


Table  I — Oscillator  Output  vs  Fila¬ 
ment  and  Plate  Voltages 
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M  0 

6  20 

2M) 

b  18 

10  0 

b  18 

2M) 

b  1.1 

8  0 

.»  00 

220 

b  Ob 

ex|)en.sive.  (Ordinarily,  in  desiRii- 
inR  instrumentation  for  small  air¬ 
planes  it  is  advantaReous  to  break 
up  the  units  into  small  cable-con- 
necteil  components  to  allow  for 
placement  in  available  but  remote 
locations.  Interconnect  inR  cables 
add  volume  and  circuit  complica¬ 
tion.  With  basically  very  small 
equipment,  it  Invomes  practicable 
to  stack  all  comfMinents  toRether 
into  a  sinRie  unit. 
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FIG.  S  Ovarall  modulatod-lroquancy 
r««ponM  ol  an  omplillor  channol 
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^  Typical  ompillior  chanool.  RotUtort  R-.  and  R«  roproxont  wire-wound  tkain  qaqet.  Capacitor  C«  U  odlueted  for  capacltonce 

balance 


i 


(LECTKONICS  —  No.em6er,  1950 


C>p«rlm#nt<il  tir«  mounted  to  b#ar  aqalnsi  ■urioc*  ofl  foot  ■^••1  wh»«]  protrudlnq  ihrouqh  floor  of  tound  proofed  room, 
with  micropbono  clamped  In  position  to  pick  up  oirborne  tread  noise,  and  photoelectric  commutator  used  to  generate  synchronis- 
Inq  pulse  for  selectlnq  noise  from  desired  Ireod  pattern  sample  on  tire.  Aperture  disc  is  on  same  shoit  as  tire,  and  rotatee 
between  phototube  ond  llqht  source  that  are  mounted  on  worm  qear  so  they  can  be  rotated  360  deqrees 

Tire  Tread  Noise  Analyzer 

of  \;irioii>  tn-ad  arr  rut  into  lirr.  aiul  |tlioto«-l<*rtrir  rommutator 

to  iin^atr  iiiirro|ihoii«‘  amplifier  eirniil  v\lieii  «le«ire<l  'ample  l»«*ars  a^aitl't  ro- 
1  taliuf'  (Inim.  He<<iiltiii"  iioi*.e  !*i;:iial  i>  >tmlieil  with  le^oiiaiit  tiaii.-ient  aiial\/.»‘r  ^\llo^e 
I  freipiem  v  i>  \arie<l  h\  a«ljii>tiii^  ^aiii  of  f«-eilhaels.  eireiiit 

I 


^  By  S.  A.  LIPPMANN 
and  K.  A.  FERGUSON 

I  %t  r  flrpiirfoirnr 

^  t  Uuhhrr  (  *»  .  tfu 


TlU  lll-'fiiKV  (if  Ih«‘  aiitunioliilc 
is  rt'lliK’tcd  in  I.Hrifc  part  in  the 
.l••\(•loprn»•nt  of  the  tire.  In  the 
lyii'fs,  t)ic  foremost  consideration 
in  the  mind  of  the  litivinv'  )ialili< 
Mas  reliahility  and  ade<|uacy  of 
oiHl.itloll  The  early  tires  were 

notorious  for  their  p.tor  perform 
ainc.  and  the  early  a.itornohile  wa' 
a  closi-  >(•(  iind 

rhroiiKh  the  ye.ii'.  cars  ha\e 
heconie  powerful  ma.  hiiles,  capable 
of  lonir  periods  of  oiwratioii  with¬ 
out  failure,  and  >  apahle  of  heiiivr 
nialiemered  at  hiyh  speeds.  The 
pneumatic  tire  has  had  a  parallel 
development,  with  emphasis  on  its 
mechanical  function.  The  advances 
in  car  and  tire  desi>:n  have  Uaui  so 
successful  that  at  the  current  tinu' 

14 


saleahility  no  lonyer  is  determine<i 
in  K'eiieral  by  endurance  and  me¬ 
chanical  capabilities,  but  by  com¬ 
fort  and  appearance.  Comfort, 
therefore,  has  become  a  matter  of 
prime  importance  to  the  manufac¬ 
turer  of  tires. 

One  of  the  many  factors  involved 
in  ridinir  comfort  is  the  noise  of 
tires  speeding'  over  a  road.  The 
importance  of  this  tire  noise  has 
yrown  over  the  years  with  the  sup¬ 
pression  of  more  bothersome  in- 
ternallv  produceil  vibrations  in  the 
car.  The  improvement  in  the  na¬ 
tion's  roads  has  .also  helped  in 

biiiiK'iny  this  factor  to  the  fore.  In 
dealing  with  the  problem,  develop¬ 
ment  engineers  have  found  elec¬ 
tronic  instrumentation  a  powerful 
t<«>l.  The  cpiipment  employed  in 
out'  phase  of  the  jiroblem  is  de¬ 
scribed  here. 

From  the  viewpoint  of  the  tire 
engineer,  it  is  desirable  to  uncover 
the  prevesses  which  generate  air- 


liorne  tire  noise.  The  investnration 
of  these  mechanisms  is  approached 
through  the  study  (<f  ’he  sound 
yenerateii  by  specific  elenient.s  of 
the  tread  desijfn  while  the  tire  is 
l  unniny  as  it  would  on  tiie  road. 

Sampling  Technique 

In  the  case  of  staiid.ird  tires, 
there  i.s  the  problem  of  is.ilatinK 
the  noise  of  a  particular  -dement  in 
the  presence  of  the  many  which  re¬ 
sult  from  the  tread  desiirn.  To 
avoid  this  ditficulty,  use  is  made  of 
an  otherwise  .smooth  treade-i  tire 
with  the  particular  elements  in  con¬ 
sideration  cut  into  the  tread  at 
various  positions  alonjr  the  circum¬ 
ference.  If  there  is  .«ut1icient  cir¬ 
cumferential  spacing  between  the 
elements,  the  noi.ses  jrener.ited  by 
any  two  do  not  overlap  in  time. 

With  this  scheme  of  testing  and 
the  proper  samplin?  (Hpiipment,  it 
is  possible  to  compare  a  series  of 
variations  in  desiirn  with  each 

No^embtr  ?950  —  ELECTRONICS 


1 


revolution  counter  »nd,  for  visual 
observation,  a  hiRh-s|)eed  flash 
lamp. 

The  problem  of  extraneous 
sounds  and  of  reverberations  is  met 
by  runnintr  the  tire  against  the 
surface  of  a  five-foot  .steel  wheel 
which  extends  into  a  .sound-insu¬ 
lated  room.  A  directional  micro¬ 
phone,  located  close  to  that  portion 
of  the  surface  from  which  the 
radiation  is  desired,  picks  up  the 
signal.  A  conventional  feedback 
amplifier  with  a  stepped  gain  con¬ 
trol  supplies  an  amplified  signal  at 
an  impedance  level  of  20,000  ohms. 
The  .selection  of  the  significant  por¬ 
tions  of  this  noise  signal  in  time  is 
carried  out  by  the  synchronizing 
system. 


Photoelectric  Commutator 


The  synchronizing  pulse  origi¬ 
nates  in  a  photoeUK?tric  commutator 
who.se  setting  is  continuously  vari¬ 
able.  The  photoelectric  method  is 
preferable  to  simpler  mechanical 
devices  because  of  its  noiseless 
operation  and  the  excellent  defini- 
f  ion  of  the  pul.se.  The  commutator 
consists  of  an  aperture  disc  that 
rotates  on  the  same  shaft  as  the 
tire,  and  a  phototube  and  light 
.source  that  are  mounted  on  a  worm 
gear.  The  gear  couples  to  the  main 
control  panel  through  a  worm  and 
flexible  shaft  arrangement.  Read- 
other  and  with  a  stauilard  element,  may  be  observed  or  photographeil  ings  of  the  position  of  this  gear  to 
while  using  only  one  tire.  Thus,  with  an  o.scillo.scope.  In  addition,  within  i  degree  are  available  at  the 
drift  in  the  measuring  instruments  the  triggering  pulse  actuates  a  control  panel  through  a  .selsyn  re- 
and  change  in  testing  conditions 
become  negligible. 

The  desiyn  of  the  sampling 
equipment  must  take  into  account 
the  fact  that  the  noise  resulting 
from  a  tread  element,  while  similar 
in  successive  revolutions,  neverthe- 
le.ss  show-.-  considerable  random 
variation,  (.’onseiiuently,  the  noise 
is  be-it  treated  as  a  transient  signal. 


Equipmcni  u««d  in  analyiinq  noU*  tiqnal  output  oi  mlcrophon*  potltionxl  naar 
traad  o!  lolalinq  tire.  Strobolumc  at  top  of  riqhl  hand  cablnot  is  utod  tor  •xamininq 
treads  while  tire  is  In  motion  durlnq  test 
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Electronic  System 

The  method  employed  is  to  pro¬ 
duce  a  triggering  pulse,  syn¬ 
chronized  with  the  angular  position 
of  the  tire,  which  then  initiate* 
the  opening  of  a  gating  circuit  and 
the  firine  of  a  driven-swt'ep  oscil- 
lo.scope.  The  signal,  picked  uj)  by  a 
microphone,  is  amplified  and  jiassed 
through  the  gate  into  a  transient 
analyzer.  The  output  of  thi.s  ana¬ 
lyzer  or  the  original  noise  signal 


interval 
O  Timer 


soopoo 


COMMUTATOR 

CIRCUIT 


FIG.  1  -  Photelectrlc  commutator  and  trlqqer  pulse  qenerator  circuits 
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A  cathode  follower, 
«1ko  mounted  on  the  worm  irear, 
lowerit  the  im|>e<lan('e  level  of  the 
commutator  niKnul.  Thti*  avoids 
rapat'itive  NhuntiiiK  in  the  nhielded 
cable  leading  to  the  contnd  panel. 

The  characteriHtic  output  «)f  the 
commutator  ik  not  in  it.telf  .<<atii«- 
factory  for  tripping  the  ituli.'«e<|uent 
circuita  and  therefore  in  lined  to 
actuate  an  inti-rmediate  triifirer- 
ireneratintr  circuit.  The  de.nired 
trijrjfer  pulne  nhould  la-  .ntei-p  at  the 
leading  edire  no  that  nynchronir.a- 


nc.  1  Output  alqaal  Irom  photoulac- 
Irkc  commulotor.  ahowlnq  cllpplnq  ot 
lop  duo  to  ihortinq  action  ol  cryotal 
dlodo  In  iflqqor  qonoratinq  circuit,  and 
coitoopondmq  output  puUa  (approxl 
matoly  20  mli roooconda  wide  at  boiol 
obtained  Irom  Iriqqor  qonoratinq  circuit 


lion  of  the  scope  and  the  i.'ate  cir¬ 
cuit  is  inile|H-nitcnt  of  s|M-cd  an<i.  in 
ailditloll,  shoultl  U-  stabilized  and 
atljimtable  in  amplituilc  For  photo- 
ifiaphic  recordiiiK’.  the  trii;i.M'r 
pul'c  mimt  iHcur  onlv  once  after 
ticpicssini;  a  hand  -witch,  with  re- 
Ica-c  of  thin  switch  ictpiireil  ftir 
i-encttinir 

Fii.Mire  I  inditatcs  the  circuit  de- 
ni^'iicil  to  meet  these  retpiii enients. 
The  commutator  output  in  adjusted 
to  a  level  just  aileipiate  to  iirnite  a 
iiormallv  i|uie.s«  i-nt  thv  ratroii  The 
out|iut  of  the  thvr.itron,  projaTly 
nhapeil,  IS  the  trii:i:er  pulse.  Hy 
cmplov  iny'  a  capacitor  to  povvi-r  the 
thyratrtin,  siiiy'li'-shot  or  continu- 
luis  oi>eratton  i.»  available  For  con¬ 


tinuous  operation,  C,  charKes  dur¬ 
ing  the  standby  (atriod,  from  Br 
Ihroujfh  a  resistor  too  larjre  to  sus¬ 
tain  the  discharKe  in  the  thyratron. 
For  sinjfle-shot  oja-ration,  charRod 
C,  is  sw  itched  from  B  t  to  the  plate 
of  the  thyratron  by  mean.s  of  a 
relay.  At  the  next  appearance  of  a 
siRnal  from  the  commutator,  the 
thyratron  fires,  and  cannot  fire 
aRain  until  the  relay  switches  C, 
back  for  recharRinR.  The  relay  is 
inserted  la*tween  a  pushbutton 
hand  switch  and  the  pul.se  Rener- 
ator  for  safety  purpo.ses. 

Capacitors  C,  and  in  the 
cathode  circuit  insure  rapid  dis- 
chacRe  of  jwiwer  supply  capacitor 
(',  throuRh  the  thyratron,  while 
still  allowinR  the  standby  bias 
chain  to  la*  low  in  current  drain. 
There  are  three  l.N’dd  diodes  in  this 
circuit.  Diisle  l>.  eliminates  res¬ 
toration  difiiculties  in  the  couplinR 
capacitor,  />,  toRether  with  the  by¬ 
passed  {Hitential  ilivider  sets  the 
level  of  the  output  siRnal,  and  the 
Rrid  of  the  thyratron  is  kept  from 
beiiiR  driven  positive  by  the  clip- 
piiiR  action  of  /> .  The  output  of 
this  circuit  is  hiRhly  reiieatable  in 
time  and  in  shape.  Fiy'iire  2  shows 
this  output  and  the  commutator 
pulse  which  initiates  it. 

The  photoelectric  commutator 
also  drives  a  revolution-couiitinR 
unit  and  an  electronically  operated 
relav  for  lla.-hiiiR  a  (IK  15d2.\  Stro- 
bolume.  Fleet romechanical  count¬ 


ers  are  slow  in  respondinR  and  will 
not  follow  the  commutator  at  hiRh 
sjieed.s.  However,  with  a  pul.se- 
wideninR  circuit,  the  proper  drive 
is  available.  The  commutator  is 
buffered  from  the  ensuinR  circuit 
by  cathode  follower  staRe  F.  in  FiR. 
1.  Crystal  diode  1),  provides  re.s- 
toration  for  the  couplinR  catvacitor. 
Diode  .section  and  C.  act  as  a 
holdinR  circuit  with  K.  as  a  leak. 
The  output  of  this  holdinR  circuit 
subsequently  activates  an  output 
relay  that  trips  either  the  counter 
or  the  flash  lamp. 

Gating  Circuit 

Since  the  Rate  circuit  pre.seiits 
the  noise  siRnal  to  a  transient  ana¬ 
lyzer,  the  Rate  must  not  intriMliice 
spurious  electrical  siRnals  such  as 
spikes  or  pedestals.  In  addition, 
the  Rate  must  1r>  operated  from  a 
siRnal  taken  with  respect  to  Rround, 
it  must  sometimes  stay  open  for  an 
appreciable  interval,  and  must  not 
prinluce  much  distortion.  Such 
RatinR  systems  as  varistors,  mix¬ 
ers,  and  |)ent<Kle  circuits  do  not 
meet  all  these  needs,  but  the  circuit 
of  FiR.  2  does. 

In  operation,  the  siRiial  from  the 
triRRer-shapiiiR  unit  feeds  mono- 
stable  multivibrator  F,.  The  out¬ 
put  of  the  multivibrator  controls 
two  RatiiiR  circuits  operatinR  on 
the  cathode  bias  principle.  The 
audio  siRnal  is  inverted  in  staRe  Fj. 
The  direct  siRiial  is  fed  to  one  Rate, 


riG.  3  Subtractiv*  qalinq  circuit  lor  mlnlmliinq  podMtalt  and  tranaianU 
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V'.,  while  the  inverted  siKnal  i»  fed 
to  the  other  identical  gate,  I’..  The 
outputs  of  these  two  circuits  are 
subtracted  in  H ,  R,  and  R„  thereby 
greatly  reducing  the  effect  of  the 
jM'destal  and  other  transients.  How¬ 
ever,  becau.se  of  the  phase  in¬ 
version.  the  subtraction  does  not 
cancel  the  signal. 

The  analysis  of  the  fre«iuency 
content  of  the  gate  noise  signal 
takes  place  in  the  resonant  analyzer. 
This  device  es.sentially  consists  of 
a  high-Q  .series-re.sonant  circuit  to 
which  the  noise  signal  is  applied. 
In  the  limiting  ca.se  where  the  re¬ 
sistance  of  the  circuit  is  negligible, 
the  voltage  across  the  inductive 
element  is 

-•2wff>\E^{r)\»m.iwf(t-r)d,  (1) 

where  t  =z  time,  R.,,  =  output 
voltage,  =  input  voltage, 

T  variable  of  integration,  and 

f  frequency  to  which  resonant 

circuit  is  tuned.  In  the  presence  of 
resistance,  a  damping  factor  cKTurs 
in  the  integral.  For  the  inductors 
used,  this  damping  factor  is  unim¬ 
portant  and  will  be  neglected  here. 
For  signals  starting  at  t  =  0  and 
terminating  at  time  T,  as  for  the 
gated  noise  signals,  Kq.  1  reduces 
to  a  measure  of  the  total  amplitude 
of  the  harmonic  content  at  /. 

The  circuit  employed  in  the 
resonant  analyzer  is  given  in 
Fig.  4.  Inductors  L,,  or  L^,  and 
capacitors  (\  to  f’„  form  the 


nucleus  of  the  analyzer.  The  input 
signal  appears  in  the  resonant  cir¬ 
cuit  across  lOO-ohm  resistor  K,. 
which  is  small  enough  not  to  affect 
the  Q  of  the  circuit  materially.  .\t 
the  higher  frequencies  variable  ca¬ 
pacitor  Cu  permits  continuous  tun¬ 
ing  of  the  analyzer. 

For  lower  frequencies,  the  physi¬ 
cal  size  makes  the  u.se  of  variable 
capacitors  undesirable,  and  a  feed¬ 
back  loop  supplies  the  continuous 
adjustment.  The  signal  across  L,  is 
inverted  by  f,  and  a  fraction  de¬ 
termined  by  R,  is  added  to  the  input 
at  cathode  follower  V',.  The  total 
input  signal  K.  at  ff,  then  is 

A’. (A’,. {■>) 

where  Ar,  is  the  gain  of  the  cathode 
follower  F,  and  k,  is  the  net  gain  of 
the  feedback  l<K)p  including  the  add¬ 
ing  circuit  and  feedback  amplifier 
W 

The  second  term  (.  —  k,kR\,,) 
supplements  the  potential  ilifference 
acro.ss  the  inductors  and  adds  to 
the  effective  inductance  in  the  cir¬ 
cuit.  F'or  this  reason,  the  resonant 
frequency  becomes 

/-I  VAr(l  t,  t,)  (3) 

where  L  is  inductance  and  C  is  ca¬ 
pacitance.  Potentiometer  R,  sets  the 
value  of  the  feedback  gain  k,  and 
thus  controls  the  frequency. 

In  general,  it  is  desirable  for  the 
tapped  capacitor  bank  to  he  em¬ 
ployed  in  such  a  way  that  k,  is  as 
small  as  jwssible.  F'eedback  of  the 


FIC.  S  -  PaHonnanc*  tMl  oi  rMononI 
oisalrsai.  When  upp«t  200  cp«  tin* 
wav*  U  oppllMl  to  qatlnq  circuit  out¬ 
put  ■Iqnol  qrowa  linoatly  durtnq  ap¬ 
plication  ot  puUo  and  slowly  diot  out 
in  quioscont  psriod  os  la  lowsr  oscillo- 
qrom 


resistive  component  of  the  drop 
across  the  inductor  progressively 
lowers  the  Q  of  the  resonant  circuit 
as  the  gain  k,  increa-ses.  The  addi¬ 
tional  stjiges  contained  in  the  res¬ 
onant  analyzer  are  for  amplifica¬ 
tion,  change  of  the  impedance  level, 
monitoring  and  isolation. 

Performance 

.A  typical  performance  test  of  the 
analyzer  is  shown  in  Fig.  5.  The 
analyzer  is  set  to  resonate  at  the 
same  frequency  as  a  sinusoidal 
signal  applied  to  the  gating  circuit. 
On  firing  the  gate,  the  analyzer 
receives  a  pulsed  wave  train  and 
reacts  to  this  input  in  accordance 
with  Kq.  1.  The  output  signal  is  a 
sine  wave  whose  amplitude  in¬ 
creases  linearly  during  the  duration 
of  the  pul.se,  and  maintains  a  rela¬ 
tively  constant  value  thereafter. 

.Although  the  resonant  analyzer 
is  inherently  a  timing  source,  the 
nature  of  the  input  forcing  func¬ 
tions  makes  it  an  uncertain  time 
ba.se.  Con.sequently,  it  is  desirable 
to  iruorporate  an  independent 
stanilard  in  the  equipment  for  cali¬ 
brating  the  sweep  speed  of  the 
<iscillo.sco|w.  This  timing  unit  is 
compo.sed  of  a  Sylvan  ia  moilel  145 
audio-frequency  signal  generator 
and  a  (leneral  Klectric  mialel  1)1)7 
fresjuency  meter  of  the  cycle-<  ount- 
ing  typ«‘. 

The  eipiipment  has  proven  to  be 
adaptable  not  only  for  the  study  of 
tire  noise  but  also  for  examining 
other  transient  disturbances. 


FIG.  4  Resonant  analyser  used  ler  detenninlnq  harmonic  content  oi  signals 
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Overtone  CRYSTAL 


(.hiarl/  (TV>laU  ran  !»♦*  ma«lr  t«»  o|MTatr  (lim  tly  on  odd  overtonr*' up  to  1 30  nir.  with  high 
powrr  otii|iut  and  hrttrr  »>tahility  than  rry-tal  would  normally  ha\e  at  it>  fundamental. 
'Ierhni«|ue  involveo  ^llunting  <'r\>tal  with  proper  value  of  indiietanre  and  tuning  plate 
tank  for  the  desired  overtone  fre«pieney 


TH»  lsrkKA.«lN<:  u.h**  of  frfuuen- 
ci«*s  iitniM'  30  mr  for  limited- 
ranjfp  coniniunnation  control 

puriMiMci.  mean*'  that  closely  spaced 
(  hannels  are  needed  to  proviile  for 
the  many  services  that  would  like 
to  use  these  fre(|iiencies.  This  close 
spacifiy,  at  least  at  the  present 
state  of  the  art.  nspiires  crystal 
control  to  provide  the  required  car¬ 
rier  frequency  stahility. 

Crystals  can  he  Kruund  to  oper¬ 
ate  on  fundamental  frequetuie.s  as 
hiifh  a«  mi  me  The  Bureau  of 
Stanilards  has,  in  fact,  priH-es.sed 
crvstals  to  ltd'  me,  hut  their  com¬ 
mercial  manufacture  is  probable 
only  at  sonu  much  later  dat«‘. 
Makiny  ervstais  jihysically  thinner 
presents  so  many  problems  that 
some  other  tmans  was  souy'ht  for 
priwIucinK  hiyh  frequencies  directly 
from  low-frequency  crystals 

The  coal  w.is  to  find  a  circuit 
operatiiq.'  technique  that  in  etTei't 
would  slice  a  crystal  elect  ricalh 
into  tile  desired  thinner  plates,  so 
that  thlik  crv«t.lls  could  be  ni.lde 
to  vibi.ite  witn  adeijiiate  power 
output  at  values  much  hiuher  than 
their  f  indaniental  frequency.  The 
d<‘ve!opmi  lit  to  he  descrila-d 

achieves  rill-  v>,.a|  bv  utilirini;  in  a 
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unique  way  the  iiresetice  of  over¬ 
tone  activity  ill  certain  tyjies  of 
quartz  crystals.  Ovi-rtone  activity, 
to  be  described,  should  not  be  con¬ 
fused  with  oiieration  as  a  frequency 
miiltiiilier,  wherein  the  plate  tank 
IS  tuned  to  a  harmonic  of  the  fun¬ 
damental. 

Nature  of  Orertonci 

Many  crvsf.ils,  iiarticularly  BT 
and  .\T  cuts,  exhibit  strontr  over- 
•oiie  activity  wherein  the  crystal 
.iiqiears  to  consist  of  layer.s  of  ac¬ 
tive  material  operatinif  in  shear 
modes,  with  opposite  outside  f.ace.s 
(.'oiinr  in  ofqiosite  directions  as 
sliown  in  exay'yerated  form  in  Fitt- 
1,  For  the  third  overtone  the 
trvsfal  acts  as  if  it  had  three  equal 
layers;  for  the  fifth,  five  layers; 
for  the  nth  overtone,  n  layers, 
A  here  II  is  always  an  isld  number. 
The  thickness  of  each  vibratiny' 
laver  is  approximately  1  nth  the 
•hicktiess  of  the  crystal  at  its  fun- 
lament  al. 


Overtone  crystals  ( improperly 
called  harmonic  crystals  i  have  been 
on  the  market  for  some  time,  but 
most  of  these  utilize  the  third  over¬ 
tone  (generally  around  30  mo)  be¬ 
cause  hipher-order  overtones  could 
not  !«■  developed  by  conventional 
circuitry.  Investipation  showed, 
however,  that  almost  all  carefully 
jinH-essed  AT  or  I’.T-cut  crystals 
exhibit  activity  on  hipher  overtones 
such  as  the  .'ith,  7th,  9th,  11th  and 
13th.  Many  crystals  even  show  ac¬ 
tivity  at  the  23rd  overtone  and  a 
few  have  actually  indicated  activity 
on  the  29th  overtone,  which  for  a 
li'-mc  crystal  would  l>e  around  290 
me. 

The  overtone  frequency  of  a 
crystal  is  not  an  ex.act  multiple,  or 
harmonic,  of  the  fundamental. 
Harmonics  can  only  be  obtained 
electrically,  whereas  crystal  over¬ 
tones  are  the  result  of  pure  me¬ 
chanical  vibration.  The  frequen¬ 
cies  of  overtones  apiiroach  corres- 
pondiiip  harmonic  values  but  are 
cither  hipher  or  lower  by  an  un- 
jireilictable  amount.  For  this  rea¬ 
son.  overtone  crystals  are  pround 
to  the  desired  overtone  frequency 
and  marked  vvith  that  value,  the 
fundamental  beinp  ipnored. 

.•\n  analopy  is  the  strinp  of  a 
piano,  which  vibrates  over  its  en¬ 
tire  leiipth  to  produce  tin-  funda¬ 
mental  note  and  over  shorter 
leiipths  to  iirodiice  overtones.  The 
frequencies  of  these  musical  over¬ 
tones  arc  close  to  correspondinp 
harmonic  values  but  not  e<iual  to 
them,  as  ;iny  musician  will  testify. 

It  should  also  be  pointed  out  that 
a  crystal  will  vibrate  at  only  one 
overtone  at  a  time.  The  overtone 
at  which  it  vibrates  depends  on  the 
resonant  frequency  of  the  circuit  of 
which  the  crystal  is  a  part. 


advantages  of  overtone  crystal  oscillators 

Direct  crxial  control  up  to  150  me  uilti  10  me  or  lower  frequency  crystals 

Orertone  frequency  u  only  frequency  pievent  in  circuit  hence  no  spurious  radio- 
lion 

Direct  frequency  modulofion  is  possible  and  practical,  includtnq  carrier  fre 
queues  shift  bv  d  c  for  keyinq  or  telemetennq 

Temprroture  freqwervcy  sfobility  better  than  crystol  itself 

Evcellent  «.>itoqe  frequency  stability  even  up  to  70  volts  plote  voltaqe  chonqe 

Vib'sitrcn  ond  severe  lomn)  do  not  effect  frequency 

Higher  effKiency  and  much  smoHer  vhf  ond  uhf  equipments  reducing  battery 
drain  and  weight  of  mobile  units 


II 


November,  ;950  —  ELECTRONICS 


1 


OSCILLATOR  Design 


•  Eiamplc  of  460  me  mobile  unit  uting  oeitone  crytlal  otcil- 
lofor 

•  Developmental  model  thonn  delivcrt  22  vatts  IrequciKy- 
modulated  output  at  468  72  me  with  :^10  lic  corner  stability 
Totol  current  dram  from  6  volt  battery  is  10  amp  for  receiver 
and  31  amp  for  transmitter.  Totol  weight  is  43  lb 

•  Transmitter  crystal  with  fundamental  of  oppronmotely  8  68 
me  operotes  directly  on  78  12  me.  which  is  9th  overtone.  Re¬ 
actance  modulator  for  oscillotor  is  driven  by  single  a  f  stage. 
Following  crystal  it  low  power  neutraliied  6C4  isolating 
amplifier  and  832A  tripler  stage  with  long-line  plate  tank 
coupled  ny  bolun  to  4  1S0A  final  stoge  operating  os  doubler 
in  cavity  with  SSO  volts  at  90  me  Deviotion  is  r2S  kc,  with 
automatic  dcviotion  control  Audio  fidelity  is  within  2  db  from 
60  to  10,000  cps 

•  Overtone  crystal  oscillator  in  receiver  operates  at  76  46  me 
and  IS  followed  by  6AKS  tie-fimet  multiplier  to  gel  ample  in- 
leclion  voltage  for  mner.  Grounded-gnd  amplifier  stage  pre¬ 
cedes  miier,  following  it  are  three  10-mc  i-f  stages,  limiter, 
discriminator,  squelch  circuit  and  final  audio  stage  delivering 
0  8  watt  output.  Sensitivity  is  better  than  1  microvolt  for 
complete  limiting 


Osortoiie  crystal.-*  are  unlered  to 
an  exact  frei|uency,  which  is  the 
freijuency  at  which  the  eleitrical 
reactances  of  the  crystal  are  ei|ual 
and  op|>osite  and  thus  cancel.  This 
freiiuency  value  is  the  true  over¬ 
tone  value  of  the  crystal  alone, 
without  holder  or  circuit.  The  cir¬ 
cuits  rr-ferred  to  o|terate  at  fre¬ 
quencies  sliirlitly  removed  from  this 
.series  resonance  value. 

Oscillator  Circuit  Analysis 

A  study  of  «•xi.stin^r  circuits  was 
made  to  determine  why  crystals  ex- 
hihitinK  hifrher-order  overtone  pos- 
sihilities  would  not  perform  on 
these  overtones  in  conventional 
circuits.  The  conventional  crystal 
oscillator  circuit  of  Fiyv.  2  contains 
all  of  the  imfiortant  elements  af- 
fectinjr  the  operation  of  a  crystal. 
Typical  equivalent  values  for  a  10- 
mc  crystal  haviny'  a  t2  of  liiii.iioo 
are  /,  0.i»2.‘i:5:t  h,  f’  r  O.Ol  ;if  and 

N  —  10  ohms.  A  typical  value  for 
Ct.  the  sum  of  C  ,  ,  ('  and  ( 

is  ;{.■)  iii/f. 

The  curves  in  Fiy'.  I?  correspond 
to  conventional  operation  of  a 
quartz  crystal  at  its  fumlamental 
frequency.  The  reactances  of  !. 
and  ('  Vary  with  frequency  in  the 
manner  shown  in  Fijr.  I?.\,  pivinff 
the  curve  of  .Yr  as  the  aly'ebraic 
sum  of  the  reactances  of  the  crystal. 


The  su.sceptance  of  crystal  re¬ 
actance  A'r  is  shown  in  Fifj. 
When  ailded  to  the  susceptance  of 
the  shunt  capacitance  Ct  existin»r 
across  the  crystal  terminals,  curve 
I'r  is  obtained.  The  reactance 
curve  of  this  total  crystal  circuit 


FIG.  1  How  an  ovorton*  cryital 
works.  The  cryital  acts  as  U  electri* 
cally  lUced  into  odd  number  of  layers 


su.sceptance  is  jfiven  in  Fit?.  3C. 
This  curve  indicates  that  a  crystal 
used  in  a  conventional  circuit  will 
otK-rate  as  a  parallel  resotiant  cir¬ 
cuit  at  an  antiresonant  frequency 
At  this  frequency  the  total 
susceptance  1’,  in  Fisr.  :1B  is  prac- 


FIG.  2  Conyontional  cryilal  otcUlator 
circuit,  drawn  to  omphaiUo  (he  Impor¬ 
tant  olomontt  aiioctlng  cryital  oporation 


FIG.  3  Roactanco  and  tuiceptanco  curwoi  lor  itandard  cryital  circuit 
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riG  4  R•orHlnc•  and  suAC^ptonc*  curv*«  lor  ovortono  crystal  osclUolor  oporotion. 
Thoso  runros  or*  drawn  lor  o  crystal  oporatinq  as  an  oqulvalont  inductonco.  Similar 
curvos  may  bo  drown  for  tho  copacKioo  crystol 
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rtC  S  Choroctoristics  ol  typicol  crystal  oporatod  on  ooortonos  through  13th  In 
circuit  using  S|6  with  *50  volts  on  plot# 
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nC  4  Troguoncy  charactorlstic  at  7th  ovorton*  (S9.29S  70S  me)  ol  quarts  crystal 
hoTing  Doturol  Iroquoncy  ol  1.479  094  me.  oporatlng  In  619  drcuil 


tically  zero  ami  the  total  reactance 
approaches  infinity.  This  value  /, 
is  the  fundamental  fre<iuency  value 
stamiH-d  on  the  crystal  holder,  and 
represents  the  crystal  in  its  usual 
circuit,  not  the  crystal  alone. 

The  fumlamental  crystal  oscil¬ 
lator  fre(|uency  /,  is  only  sli>rhtly 
hijrher  than  the  resonant  fretpiency 
f  of  the  crystal  it.self  without 
holder  or  circuit.  Due  to  the  larye 
ratio  l>etween  f’r  and  (',  slight 
changes  in  have  but  a  small  ef¬ 
fect  on  the  o.scillator  frequency 
hence  the  conventional  oscillator 
circuit  has  jffsKl  fr^Mpiency  stabil¬ 
ity. 

Now  sup|>ose  that  we  add  capaci¬ 
tance  across  the  crystal.  This 
causes  the  curve  for  Y  of  in 
Fijf  HH  to  rise  higher,  .so  that  Yt 
cros.ses  the  .\  axis  at  a  lower  fre- 
(luency  and  thereby  makes  f,  aj)- 
proach  f.  Addiny  to  f'r  thus  low¬ 
ers  the  fundamental  fre<|uency  of 
the  crystal  oscillator  circuit 
sliyhtly.  This  characteristic  is 
widely  used  by  engineers  of  radio 
and  television  stations  for  adjust¬ 
ing  their  carriers  exactly  to  the 
assiyiu'd  freiiuency.  However,  add¬ 
ing  to  causes  the  imivedance  of 
the  tuned  yrid  circuit  (comprising 
the  crystal  and  circuit  capacitance) 
to  decrease.  The  result  is  lowered 
output,  and  added  capacitance  thus 
produces  only  a  small  freciuency 
chaiiye  while  at  the  same  time  re¬ 
ducing  output  considerably  in  a 
conventional  crystal  circuit. 

This  brief  review  of  crystal  o.scil¬ 
lator  theory  sets  the  staize  for  an 
explanation  of  how  a  crystal  can 
lie  made  to  operate  directly  on  an 
overtone  in  essentiallv  this  same 


Overtone  Operation 

If  a  lu-mc  crystal  is  u.sed  in  the 
circuit  of  Fly  2  as  before  but  the 
plate  circuit  is  tuned  to  approxi¬ 
mately  do  me,  the  value  of  f'r  re¬ 
mains  about  the  same  as  before, 
but  the  cspiivalent  (’  of  the  crystal 
becomes  approximately  one-third 
of  what  it  was  at  the  fundamental. 
The  ei|uivalent  /,  of  the  crystal  is 
likewise-  reduced  to  approximately 
one-third.  The  ratio  of  (%  to  (’  now 
is  approximately  three  times  that 
of  the  circuit  at  the  fundamental, 
just  as  if  we  added  cajiacitance  to 
(’r  at  the  fundamental. 
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ReferrinR  back  tt>  the  values  of 
the  example,  tiinintr  the  plate  to 
approximately  30  me  so  the  crystal 
oj>erates  on  its  third  overtone  has 
the  effect  of  adding  capacitance  of 
about  3  •  35  /i/if  across  the  crystal 
at  the  fundamental.  The  result  is 
that  the  10-mc  crystal  operates  on 
its  third  overtone  just  as  thoutrh  it 
were  a  30-mc  crystal,  except  that 
now  we  have  a  low -impedance  y'rid 
circuit  and  trreatly  reduced  output. 

When  the  plate  circuit  is  tuned 
to  the  r)th  overtone  'about  50  me 
in  this  example t,  the  value  of  Tr 
ayain  remains  essentially  the  same 
as  at  the  fundamental  but  ('  ilrops 
to  alaiut  one-fifth  of  what  it  was 
at  the  fundamental.  As  a  result 
the  ratio  of  Cr  to  ('  yoes  up  still 
more,  the  jjrid  circuit  impedance 
yets  still  lower,  and  power  output 
drops  practically  to  zero.  .^Ixive 
the  fifth  overtone,  the  circuit  will 
not  (Kscillate  at  all. 

Orertone  Circuit  Requiremertt 

.An  o.scillator  circuit  that  will 
permit  crystals  to  operate  on  hiyh- 
order  overtones  must  have  a  hiyh 
yrid-circuit  impedance.  One  way 
of  achieviny  this  imfH-dance  is  to 
utilize  the  ability  of  a  piezoelectric 
crystal  to  apfH>ar  as  a  lapacitive 
imjK'dance  when  eneryized  at  a  fre- 
<]uency  below  the  series  resonant 
fre(|uency  of  the  crystal  I.  and  (’. 
The  crystal  can  then  combine  with 
an  innut  circuit  that  is  inductive 
to  form  an  antiresonant  yrid  cir¬ 
cuit  haviny  hiyh  impedance  as  de¬ 
sired. 

To  make  the  input  circuit  ap|H-ar 
inductive,  the  normal  circuit  ca¬ 
pacitance  C ,  is  shunted  with  an 
inductance  of  such  value  that  the 
combination  of  the  two  ap|>ears  as 
a  hiyh-value  inductance  at  the  oper- 
atiny  freipjency  of  the  crystal. 

The  curves  in  Kiy.  4  show  how 
addition  of  shunt  inductance  L.  af- 
fj^'ts  the  susceptance  and  reactance 
of  the  crystal  oscillator  circuit  of 
Fiy.  3.  The  total  susceptance  1’, 
of  the  yrid  circuit  is  added  to 
su.sceptance  V,.  of  the  new  shunt 
inductive  reactance  to  yet  curves 
I'r-  for  the  combination.  The  re- 
sultiny  re»’ipr(K'al  curves  i  .Y,  of 
Vr,  I  in  Fiy.  IK  are  the  reactances 
of  the  combined  input  circuit  with¬ 
out  takiny  into  account  the  values 
of  resistance  in  the  circuit.  The 


curves  indicate  that  two  antireson¬ 
ant  frequencies  are  |K>ssible,  U  be- 
iny  above  and  /,  Ireiny  below  the 
.series  re.sonant  fre<|uency  /  of  the 
crystal  at  the  overtone  .selwted. 
•Actually,  only  f,  is  obtained  in  prac¬ 
tice,  because  at  that  frevpiency  the 
yrid  circuit  has  maximum  imped¬ 
ance.  The  curves  are  intended  to 
show  only  a  method  of  obtaininy  a 
hiyh  yrid  circuit  impedance  (.Y,  of 
>'t,>  at  ojHTatiny  frequency  /. 
hence  are  not  drawn  to  .scale. 

.An  overtone  crystal  is  operated 
in  the  capacitive  condition  rather 
than  in  the  inductive  condition  as 
is  usual  practice  at  low  frtsiuencies. 
for  one  imisirtant  reason.  .AT  or 
BT-cut  crystals  when  fiat  or  convex, 
as  are  most  crystals,  have  spurious 
modes  or  activity  points  above  the 
natural  frecpiency  of  the  crystal. 
This  often  results  in  erratic  oi>era- 
tion  when  the  circuit  is  o|H>rated  at 
crystal  overtones  in  the  inductive 


FIG.  1 — Variation  ol  iroquoncy  with 
lemporatur*  tor  9th  OTortono  at  77  me. 
lor  typical  ovortono  crystal  oporatod 
7.S  kc  bolow  Mrio*  rosonant  Iroquency 

to  porralt  Iroquoncy  modulation 

crystal  condition.  By  deliberately 
choosiny  the  capacitive  crystal  con¬ 
dition,  o|H*ration  is  l>elow  the 
natural  fretjuency  of  the  crystal  for 
below  the  correspondiny  value  for 
overtones)  and  spurious-mode  oper¬ 
ation  is  almost  impossible. 

Overtone  Oscillator  Data 

The  curves  in  Fiy.  5  show  the 
characteristics  of  an  overtone 
crystal  calibrated,  yround  and  fin¬ 
ished  to  ojK'rate  on  its  Hth  overtone 
at  7r).3.3*.l.()»>0  me.  The  exact  fre¬ 
quencies  of  this  crystal  operatiny 
at  its  many  other  overtones  are 
tabulated,  alony  with  the  differ¬ 
ences  lietween  these  overtones  and 
the  multiples  or  harmonics  of  the 
8.47S.0t*4-mc  fundamental  cr>’stal 
freipiency. 

The  amount  of  inductive  react¬ 


ance  needed  to  provide  oiH'ration 
at  the  many  overtones  of  this 
crystal  when  in  the  cajiacitive  con¬ 
dition  is  al.so  shown,  alony  with 
the  power  output  and  efficiency  of 
a  test  o.scillator  at  each  overtone. 
The  plate  tank  circuit  in  all  ca.ses 
was  inductively  coupled  to  a  Bird 
Termaline  wattmeter  for  iwwer 
measurement.  Wherever  jMissihle 
the  plate  jiower  input  to  the  test 
oscillator  was  kept  constant  at  the 
different  overtones. 

The  results  she  vn  in  Fiy.  5  in¬ 
dicate  that  an  overtone  crystal  can 
meet  all  of  the  rcHpiirements  of  a 
crystal  oscillator  of  the  power  ty|)e 
up  to  the  11th  mmle.  Such  a 
crystal  is  satisfactory  up  to  the 
15th  misle  for  a  receiver  local  o.scil- 
lator  since  such  an  oscillator  has 
lower  |Miwer  re«iuirements. 

The  overtone  values  of  a  crystal 
are  not  always  fixed.  Those  yiven 
are  for  optimum  operatiny  condi¬ 
tions,  but  can  easily  In*  shifted  to 
sliyhtly  hiyher  values  or  consider¬ 
ably  lower  values  by  chanyiny  the 
value  of  shunt  inductance  />,  with 
a  sluy  or  other  means.  A  study  of 
the  fre(|uency  characteristics  at  one 
overtone,  the  7th,  is  shown  in  Fiy. 
♦i.  The  nominal  or  optimum  over¬ 
tone  value  is  approximately  in  the 
middle  of  the  vertical  portion  of 
the  curve,  correspondiny  to  aliout 
0.23  /ih  for  I.  .  Decreasiny  from 
this  value  lowers  the  output  but  in¬ 
creases  the  frequency  only  a  little. 

Increasiny  L  has  a  similarly 
ney'iyible  effect  on  frinpiency  up  to 
the  knee  of  the  curve,  but  further 
increases  in  /.  then  make  the  over¬ 
tone  frequency  decrease  appreci¬ 
able  The  relation  is  quite  linear, 
hence  frequency  moilulation  lie- 
comes  a  simple  matter. 

It  should  Im*  pointisl  out  that  L 
can  be  a  fixed  inductance  smaller 
than  needed,  shunted  bv  a  trimmer 
caoacitor  that  is  used  for  adjiistiny 
the  operatiny  fre<iuency  near  the 
■-elected  overtone. 

Frequency  Modulation 

To  produce  fre<iuency  mmlula- 
tion.  /.  is  set  to  a  value  in  the 
linear  ranye  such  as  at  .Y.  and  a 
reactance  tube  or  other  variable  re¬ 
actance  is  connected  across  />,  to 
sweep  its  inductive  reactance  above 
and  1m-1ow  the  value  for  point  .Y. 
Crystal  frequency  follows  the  varia- 
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ti«im  in  th**  rfiictann'.  /ivinir  th<-  mitter.t  list*  r»-Iiitiv»-ly  .nmall  crystal 

friHiufiicy  miMluIation  frequency  swings  and  rely  on  fre- 

I’liint  .V  is  h»Ti'  aimut  7  •')  kc  ia-low  ((Ui'iicy  mnitiiilicrs  to  provide  the 

the  nomina!  overtone  value,  but  the  rinuired  deviatiem  at  the  final  car- 

freuueiicy  excursion  Would  la-  rier  value. 

Iimiterl  to  aiwiut  •  5  kc  in  order  to  A  “tijfht"  overtone  crystal  osciU 
stay  olT  the  knee  of  the  curve.  Jn  lator  is  defined  as  one  that  is  oper- 
a  iihf  or  vhf  f-m  tran.sniitter,  multi-  atinj?  over  the  nearly  vertical  por- 
plier  staves  foilowinv  the  overtone  tion  of  the  curve  of  Fiv.  6.  Opera- 
(Hu-illutor  would  multi|ilv  thi.s  5-kt  tion  at  other  points  on  the  curve 

dev'iatioii  of  . . Point  is  de.scrilied  a.s  ’’loo.se, "  iH-rmittinjr 

A'  Is  itill  a  stable  crvsfal  frequency  adjustment  of  the  output  freiiuencv 
tint  one  that  can  be  caused  to  or  fre<|uency  mcalulation. 
chaiiye  iH-cause  the  mavnitude  of  _  .... 

chanye  ne,-ded  is  n-.t  t.Ki  vreat.  Stability 

(Ireater  fre<(ueniy  d<-viation.s  In  the  tivht  positions  the  tem- 
could  Ik-  olttained  by  movinv  |K>int  iK-rature-v.s-fre<piency  stability  of 
.V  further  away  from  the  knee  ref  the  overall  circuit  essentially  is 
the  cur\e.  but  circuit  stability  i«  that  of  the  crystal.  However,  in 
then  sacnltcrsl  For  this  rea.son,  almost  all  Itsise  {lositions  the  out- 
overton*-  oscillators  in  f-m  trans-  put  frerpiency  can  l>e  corrected  by 


proper  choice  of  tem|H-rature  co¬ 
efficients  for  components  to  result 
in  an  overall  temperature-v#-fre- 
(jiiency  stability  that  is  consider¬ 
ably  lietter  than  that  of  the  crystal 
it.self.  This  is  illustrated  in  Fiv- 
7;  the  entire  curve  is  below  the  co¬ 
efficient  of  the  crystal  itself,  which 
is  approximately  10  part  per  mil¬ 
lion  fier  decree  C, 

\’olta(re  stability  of  a  typical 
overtone  crystal  oscillator  operat¬ 
ing  at  the  9th  overtone  at  77  me  is 
illustrated  in  Fip.  S  Kven  for  the 
total  70-volt  plate-voltaye  change 
refiresented  by  the  entire  curve, 
voltage  stability  i,s  excellent  with 
circuit  component  value.s  shown. 

Since  the  crystal  frei|uency  can 
be  caused  to  chanjre,  a  deliberate 
chanpe  by  some  element  such  as 
the  filate  bypass  capacitor  can,  if 
that  element  is  of  the  proper  co¬ 
efficient  and  si?e,  correct  the  entire 
circuit  for  effects  of  temperature 
variations.  Overtone  crystal  cir¬ 
cuits  have  In-en  produced  which  will 
maintain  the  frequency  to  better 
than  one  part  fier  million  over  a 
temperature  ranire  of  0  to  ISa  F, 
which  is  many  times  better  than  the 
crystal  itself  in  normal  circuitry. 


F-M  Version 


.\  study  of  Fijr.  f>  shows  that  if 
the  circuit  is  frequency-modulated, 
larve  excursions  of  the  variable  re¬ 
actance  can  cause  the  crvstal  to 
stop  oscillating  at  either  extreme 
of  the  change.  If  f.  is  reduced 
below  a  certain  critical  value 
about  b.'il.")  iih  in  this  easel,  the 
circuit  stops  oscillating  If  Ij  is 
increased  above  another  critical 
value,  the  circuit  irocs  into  erratii- 
si'lf-oscillatioTi.  With  further  in- 
crea-ses  in  L  ,  the  circuit  will 
chan  ye  over  to  a  type  of  oscillation 
in  which  the  crystal  appears  as  an 
eipiivalent  inductance,  represented 
bv  the  curve  at  the  ujiper  riyht. 
With  still  further  increases,  above 
about  It  ’d"  .  h,  the  circuit  cease.s 
oscillation. 

.\  form  of  automatic  deviation 
control  becomes  necessary  to  main¬ 
tain  assiyned  channel  bandwidth 
and  to  make  impossible  the  stop- 
piny  of  the  oscillator  with  excessive 
amplitudes  of  the  modulatiny  volt- 
aye.  Fiyure  9.4  shows  a  typical 
reactance  modulator  used  with  an 
overtone  cryst.a]  oscillator,  while 


rtG.  t  Orerton*  crystal  oscillator  coiutruclod  as  plug  in  unit.  Ossrtons  irequsney 
Is  77.00  me.  which  is  9ih  ossrtons  ol  crystal  haslnq  lundamrntal  ot  approsimatsly 
1.55  me.  Power  Input  is  1.8  wans  and  power  output  0.3  watt  lot  ISOsolt  plats 
supply  Cuts#  shows  stability  ol  output  Irsqusnry  osor  70  volt  variation  ol  plate 
voltaqe  provided  by  esternal  power  supply 
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FIG.  S — Frcquancy  modulated  cryilal  oicUIator  usinq  OTortono  cryilaL  and  cuitm 
tbowinq  tnleclod  capacllanc*  proTidod  by  roactanco  modulator  under  earioue 
conditlone 


Fig.  &B  shows  the  resultant  in¬ 
jected  capacitance  Ci  of  the  modu¬ 
lator  circuit.  Slight  modifications 
in  the  circuit  result  in  the  Ci  E, 
curve  shown  in  Fig.  9C.  By  oper¬ 
ating  such  a  revised  circuit  at  point 
•Y  with  no  modulating  voltage  ap¬ 
plied,  and  coupling  that  modulator 
through  fixed-capacitor  C  of  a  value 
substantially  equal  to  C|  at  point  A', 
the  resultant  C/  at  the  crystal  ap¬ 
pears  as  in  Fig.  91).  The  value  of 

then  can  vary  between  two 
limits,  one  of  which  is  zero  and 
the  other  the  value  of  C.  Such  a 
simple  automatic  deviation  control 
circuit  holds  the  fre<iuency  excur- 
si<»n  to  definite  limits.  Even  the 
failure  of  the  modulator  tulre  can 
only  cause  frequency  changes  that 
are  within  the  channel  assigned. 

Crystal  Heating 

.\t  the  frequencie.s  under  con¬ 
sideration  1 70  to  110  me,  corres¬ 
ponding  to  the  7th.  9fh  or  11th 
overtone  of  a  10-mc  crystal),  the 
usual  grid-to-plate  capacitance  of 
small  triodes  such  as  the  fi('4  and 
0.10  provides  feedbjick  that  can  be 
excessive.  The  rapid  change  in 
frequency  which  often  ot'curs  in  the 
first  few  seconds  after  starting  a 
crystal  o.soillator  usually  is  the  re¬ 
sult  of  heating  of  the  crystal  due 
to  excessive  feedback  and  resultant 
high  r-f  voltage  across  the  crystal 
electrodes. 

In  all  antiresonant  circuits  the 
crystal  is  a  capacitance  with  the 
quartz  as  a  dielectric.  Excessive 
r-f  voltage  across  this  capacitance 
will  cause  undue  heating  of  the 
crystal  which  the  holder  cannot  dis¬ 
sipate.  The  feedback  should  there¬ 
fore  be  controlled  to  a  point  where 
only  enough  excitation  is  provi<ie<l 
to  j)ermit  satisfactory  output  from 
the  circuit. 

The  u.se  of  a  ix-nttHie  or  similar 
tube  with  properly  adjusted  feed¬ 
back  results  in  highly  stable  cir¬ 
cuits  with  little  crystal  heating. 
Feedback  adjustment  is  experi¬ 
mentally  determined  and  subse- 
<)uent  production  of  oscillators  for 
any  given  overtone  of  operation 
simplv  provides  a  fixed  spacing  and 
form  factors  of  grid  and  plate  coils. 

Since  an  overtone  crystal  oper¬ 
ates  directly  on  its  overtone  value, 
with  no  output  at  the  fundamental, 
sideband  problems  are  practically 


nonexistent.  For  example,  if  a 
crystal  is  oi)erated  on  its  9th  over¬ 
tone  at  90  me  and  fed  to  a  doubler 
and  tripler  to  get  .740  me,  the  low¬ 
est  undesired  comimnent  that  can 
proiluce  sidebands  at  .">40  me  is  90 
me.  This  is  too  far  off  from  the 
carrier  to  Im'  of  any  consequence  in 
properly  designed  circuits. 

With  conventional  fre(iuency 
multiplication  to  .*>40  me  from  a 
10-mc  fundamental,  sidebands  re¬ 
moved  from  the  carrier  frequency 
i»y  a  value  equal  to  the  fundamental 
or  double  or  triple  the  fundamental 
value  are  present  in  the  output  of 
the  final  stage.  Fre(iuency  multi¬ 
plication  from  a  fun<lamental  in 
both  transmitters  and  receivers  is 
thus  a  serious  deterrent  to  close 
'pacing  of  uhf  channels. 

Conclusions 

Equipment  using  circuits  meet¬ 
ing  all  of  the  re(iuirements  for  both 
transmitting  o.scillators  and  local 
oscillatcirs  of  receivers  has  Wen 
in  operation  over  18  months.  Per¬ 
formance  during  that  time  has  been 
entirely  satisfactory  for  mobile  and 
fixed  station  uses.  Fixed  stations 
in  extremely  unfavorable  locations, 
such  as  on  oil  drilling  rigs,  have 
proven  the  circuits  to  be  stable, 
efficient  and  adequate  for  all  pur¬ 
poses  investigated.  The  circuits 
oj)erate  at  conservative  values  of 
p'ate  voltage,  plate  current  and 
plate  dissipation,  so  that  long  and 
stable  tuW  life  can  be  expected. 

The  audio  quality  resulting  from 
the  frequency-modulated  oscillators 


is  exceptionally  goo<l  and  ap¬ 
proaches  that  obtained  by  f-m 
broadcasters.  It  is  de(>endent  imly 
on  the  small  speech  amplifier  used 
ahead  of  the  motlulator  and  the 
|K)int  on  the  curve  chosen  to  oper¬ 
ate  the  crystal.  .•Vctually,  the  | 
crystal  may  be  modu'ated  with  d-c  J 
applied  to  the  modulator  grid,  | 
which  cau.ses  in.stantaneous  fre-  I 
(piency  shift  in  a  direction  depend-  I 
ing  on  the  polarity  of  the  mixlulat-  1 
ing  voltage.  The  amount  of  the  j 
shift  is  determined  by  the  limiting  I 
values  in  the  circuit  and  the  ampli-  | 
tilde  of  the  modulating  voltage. 

For  cooperation  in  developing 
and  testing  the  crystal  overtone 
oscillators  de.scribed  here  and  for 
work  leading  to  jiatent  applications, 
the  author  expres.ses  appreciation  ; 
to  A.  R.  Panetta,  now  with  Boston 
University,  and  to  R.  C.  Blauvelt 
and  R.  N.  Lister,  chief  engineer 
and  plant  suiM-rintendent,  respec¬ 
tively.  of  Electronic  Research  & 
Mfg.  f'orp. 
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32-Channel  High-Speed 


rin|»lo\7>  |iiiiar\  roim!i*rs  ami  a  iirtwork  of  roiiiriilt’iiiT  ^alin;!  to  «'onimiitat<‘ 

.'III  rliaiinrU  of  inforiiialioii  with  t*>M“iiliallv  iiffilifiililr  Sulotitutioii  of 

llixratroiis  in  roiinlin^  4-irnlil^  mliiri*?'  |»oH«*r  sii|i|ily  at  -oiiu*  haiTifn't*  in 

itrliin;'  siweil 


HKiH-SPK.in  ••Itff ronii’  mmmuta-  availiiblo.  Kv»'n  if  one  were  oh-  injr  tubej^,  as  shown  in  Fiv'  1 

tors  are  inhen-ntlv  com|tlex,  tainalde,  the  interwirinjr  problem  Hy  referring'  to  the  relative  pulse 

esjMs'ially  wh«*n  ile^iKn*'!!  to  ha\e  a  would  be  iinnei<“ssarily  complicated.  outputs  of  the  riiiK-of-d  and  rinir* 
neyliyible  switchintf  interval.  Sim-  A  practical  T2-|)osition  commuta-  of-S  counters  shown  in  Fi^.  2,  it 
plicity  and  straightforwardness  are  lor  .system  employinir  a  rin>r-of-S  can  be  seen  that  the  screen  and  sup- 
essential  in  reduciiiK'  initial  cost  combiinsl  with  a  rinif-of-4  step  pressor  pul.se  on  any  one  ^'atinR 
and  servicimr  reijuirements.  counti*r  can  be  us*‘d  to  coincidence  tube  will  be  simultaneously  (Misitive 

In  the  :i2-iM)sition  commutator  de-  yat<‘  the  suppres.sor  and  .screen  re-  <»nly  once  every  .‘12  counts.  Since 
Si  ribed  here,  almost  inn  |H-rcent  of  s|H‘ctively  of  the  readily  obtainable  any  jratiiijr  tula-  must  have  a  coin- 
tbe  switching  time  is  available  for  miniature  tyia-  ilASb  la'iitisle.  This  cidence  of  positiv*-  pulses  at  both 
siynal  information.  .\  minimum  of  reiiuires  only  12  counting  tuta's  as  suppres.sor  and  screen  in  order  to 
tubes  and  comiMdients  is  used,  and  compared  with  22  formerly  re-  conduct,  a  22-po.sition  commutator 
sampliiiK'  rates  of  l.noo  cps  mav  be  nuired.  ami  the  interwirinjr  prob-  results. 

obtained  lem  is  coniparat ivi-Iy  simple.  When  such  a  syt»‘m  is  used  with 

.\  blisk  diagram  of  a  22-step  an  n  position  commutator,  it  can  be 
Binary  System  Uted  commutator  usiny  a  rinsr-of-rt  com-  shown  that  the  minimum  number 

For  a  yiven  count,  a  binary  bined  with  a  rin>r-of-l  step  counter  of  counting'  elements  will  result  if 
counter  uses  a  minimum  number  of  i.s  shown  in  Fiy.  1.  If  a  l.noii-cps  \  >i  counts  are  placed  in  each  step 
tubes.  If  a  biii.irv  counter  were  sampling  rate  is  desirisl,  the  master  counter.  This  of  course  can  only 
einploNed  to  obtain  a  count  of  22,  pulse  generator  runs  at  22.i'<'l>  cps  be  don<‘  if  n  is  an  intejfer.  .As  an 
this  could  be  done  b\  in.ikiiiy  Use  of  and  operat*’s  the  riinr-of->'<  step  examplt“.  in  a  2i>-position  commiita- 
the  fact  that  2  22  and  only  .*>  counter.  .After  every  Sth  count,  a  tor,  two  riny-of-li  step  counters 

double  tritsles  would  Im'  retpiinsl.  pulse  is  sent  from  If  to  the  riny-of-1  could  b*‘  used,  or  a  total  of  12  tubes. 
However,  to  make  use  of  this  step  counter  and  advances  it  from  .A  HMI-iaisit ion  commutator  nspi ires 
counter,  coincidence  yatiny  would  I  to  II.  II  to  III.  and  so  on.  The  two  rin|f-of-10  counters,  or  a  total 
be  einploved  .A  yatiiiK'  tube  hav-  riny-of-S  runs  at  l.ltno  cps.  while  of  20  tuln's.  If  n  is  not  an  intejrer, 
inir  .A  separate  yrids  plus  a  siynal  the  rin^'-of-l  will  run  at  1,000  cps.  the  number  of  tubes  in  each 
jrrid  in  addition  to  plate,  .athiHle  The  outputs  of  the  two  riny  counter  should  lie  chosen  so  that 
and  heater  would  Ih'  rispiired.  counters  yate  the  screen  and  sup-  their  product  is  n  while  their  sum 
There  is  no  such  tula-  commercially  pressor  resfavtively  of  the  22  jrat-  is  a  minimum,  h'or  the  22-position 


Maiit*r  pult«  q*o«rator  op«rat#t  th« 
Hnq-ot  8  cou«t«r  chain 


riG.  I'-RiDqolt  and  rtnqold  countart  lood  cotncidonco  vohaqot  to  tcroont  and 
•upprtttort  oi  pontodo  qotmq  tubot 


Undar  chauit  componants  ara  potlad 
in  a  tharmoaattinq  ploatio 


FIG.  2  Each  qatinq  tuba  la  lutnad  on  for  31.2S  microaaconds  onca  eaary  mllUsacond 
by  tha  rinq-ol  8  and  rinq^ol  4  counlat  circuila 


Commutator 

By  NORMAN  ALPERT.  JOSEPH  LUONGO 
and  WARREN  WIENER 

o  #*«»rporcif»o>i  of  .4mrnc<i 
\ric  i*nrk,  .V.  >' 


commutatyr  piwiously  desirilied, 
»  ■  1  :12  and  «  •  I  12, 

Vacuum-Tube  Commutator 

.•ifhematic  diav'ram  of  a  .Ti-.xtop 
vaouuni-tulh>  conimutator  usinv'  a 
rin>r-of-8  combined  with  a  rinir-(>f-4 
.step  counter  is  shown  in  Fijr.  .‘I. 
Hoth  step  counters  are  composed  of 
identical  Kccles-.Iordan  tlip-tlop  cir¬ 
cuits  usiiiK  miniature  12.Ar7  tubes 
which  are  capable  of  sp,>fds  in  ex¬ 
cess  of  2btt  kc.  However,  from  the 
standpoint  of  ney'lijrible  commuta¬ 
tion  interval  and  stability,  the  step- 
counter  should  not  run  at  a  rate 
much  faster  than  :{2  kc. 

The  riny'-of-H  consists  of  stayres 
.1  throuyrh  //.  .Stay'es  />’  throuy'h  <i 
have  been  omitted  for  simplicity 
each  of  thesi*  stajres  is  identical  to 
stay'e  .4.  The  22  >fatinyr-tube  cir¬ 
cuit  numbi'rs  ar»-  shown  in  circles 
next  to  the  sitmal  input  terminals 
in  each  case.  Statres  2  throujfh  fJ, 
lt>  throuy'h  14.  IS  through  22  and 
2f>  throujfh  2o  have  been  omitted 
and  they  are  identical  to  ^atinjr 
tube  circuit  1.  .As  indicated  by  the 
arrows,  rinyr-of-8  counter  staffe  (' 


is  connected  to  the  suppres.sor  yrrids 
of  y'atinyr  tubes  2,  Ht.  18  and  2f5;  /> 
is  connected  to  3,  1 1,  111  and  27.  and 
so  on.  Horizontal  rows  of  >ratiny' 
tiilK'S  have  their  screens  yrated  by 
rin>r-of-4  counter  circuits  I  throuyrh 
IV. 

Tt)  obtain  the  l,llOII-cps  samplinyr 
rate,  the  master  pulse  yrenerator 
su|)plies  ney'ative  pulses  of  32.iMto- 
cps  repetition  rate.  These  pul.ses 
triy'yfer  the  riny'-of-8  step  counter 
to  successive  positions  every  31. 2o 
microseconds.  After  every  eiy'hth 
count,  the  trailinyr  edyre  of  the  pulse 
from  the  counter  tube  //  is  ilitfer- 
eiitiated.  amplified  and  inverted  by 
r,  and  negative  pulses  of  1.0(MI-<p» 
repetition  rate  are  supplied  to 
the  rinyf-of-4  step  counter.  This 
counter  is  thus  advanced  successive 
[lositions  every  25(1  microseconds. 

Fiyfure  2  is  a  graphic  repre.senta- 
tion  of  the  seipience  of  events.  The 
outputs  from  the  rinyr-of-A  are  each 
used  to  pulse  the  screens  of  8  yrated 
miniature  fi.ASG  amyylifier  tubes. 
Coincidentally,  the  outputs  from 
the  rinyr-of-8  are  each  u.sed  to  pulse 
the  suppressors  of  4  yrated  amplifier 


.1 


Vacuum  tub*  commutator  chaasU  aam 
pl«s  32  chonnol*  ot  a  rate  of  1.000  cpa 

tubes,  one  in  each  cif  the  t  rows  of 
.8  y'ateil  tiila's  connected  to  the  rinyr- 
of-4  steyiyiinyr  counter. 

Sequential  Gating 

!ly  usiny'  stejipinyr  counters  total- 
liiiyr  12  stay'es,  32  amttlifier  tubes 
are  y'ateil  sequentially  and  a  32- 
[losition  commutator  is  the  result. 
In  the  circuit  shown  in  Fiy'.  3,  yrat- 
iny'  tubes  numla'red  I  throuyrh  3(1 
samyile  3(1  individual  inyiut  siyrnals. 
The  31st  and  32nd  yratiny'  tubes 
provide  .seyiarate  constant-ampli¬ 
tude  synchronizinyr  pulses  throuyrh 
cathode  followers  V,  and  IV  If 
these  synchronizinyr  [lulses  are  not 
required,  the  circuit  i.s  readily 
miKlified  .so  that  the  31st  and  32nd 
tubes  ran  sample  2  additional  input 
siyrnals. 

.As  illustrated,  the  plates  of  yrat- 
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no.  3  Complol*  ritcull  ol  32  rhunnal  •Uctrontc  commutator.  FIto  inlormodiato  counter  itaqoi  and  twenty  qatinq  tube  ttaqee  have 
been  omitted.  They  are  identical  to  companion  clrcultt  tbown 


iii>!  1  ThrottK'h  :?ti  .iri-  i-nn- 

iuftfil  t(i  a  rniiiiiiiiii  jilat*'  ln.ici  rc- 

■'i-'tiif  li .  arnwi  whii'lt  lh«*  inni- 
I'incii  ('(ininiutati'tl  on!  put  is  ilo- 
m'IoIhm)  Thi^i  in  tuni  i.<  (•(miii'i  tfil 
III  talhihlf  follower  r,  whiih  pro- 
Milfs  a  low -itnpi'ilance  output. 

A  t\pii  al  KittiitK'-tutM‘ circuit  .tuch 
as  N’o  1  operate.s  in  the  follow  iuk 
nianinr.  (lain  control  /i’.  i.s  ail- 
justcri  for  pro|>«T  amplification  of 
the  .siv'iial  connis  tr-d  to  terminal  A. 
I’otenI lonii-ter  N  sets  the  ^rid  bias 
at  a  jHiint  tn  the  middle  of  the 
lin«‘ar  |H>rtion  of  the  dvnamic  curve 
in  such  a  manner  that  the  plate- 
\oltajre  hwel  is  rnjual  to  all  the 
lH*deatal  levels  of  the  other  ^'atinir 
t  titles. 


Tht-  suppri  s^iir  i.s  normally  helii 
at  ciitolf  hy  the  common  .suppressor 
liias  adjustment  control  while  the 
.screrui  voltay’e  is  normally  ‘do 
voits  whiih  also  represents  cutolf. 
In  order  for  the  vatiiiK  tuhe  to  he 
turned  on.  the  screr-n  supply  volt- 
aye.  olitained  from  a  lathisle  fol¬ 
lower  such  as  r  .  I’ .  I',  or  t’,.  he- 
come-  .1  positive  p.ilse  of  aliout 
•  lltti  volts  which  is  applied  to  the 
.screen  throuyh  curreiit-limitiny  re¬ 
sistor  Simultaneously,  the  sup¬ 
pressor  supply  voltaye  obtained 
from  the  riiiy-of-8  steppiny  counter 
lavomes  a  inisitive  pulse  of  about 
IttO  volts,  thus  driviny  the  supprt's- 
sor  to  saturation,  and  normal  tulio 
yain  re.sults. 


The  siyiial  applied  to  the  control 
yrid  will  then  appear  across  the 
common  load  resistor  R  Capaci¬ 
tor  C  attenuates  any  unwanted 
Spikes  which  miyht  be  picked  up  by 
the  control  yrid  and  thereby  show 
up  as  fictitious  siynals  in  the  com¬ 
bined  output. 

The  riny  counters  shown  in  Fiy. 
d  are  inherently  verv  stable,  re- 
tpiire  no  components  haviny  close 
tolerances,  will  operate  from  an  un- 
reyulated  power  supply  and  are  not 
critical  reyardiny  triyyer  pulse 
waveform.  Occasionally,  over  lony 
[leriiHls  of  time,  it  may  be  necessary 
to  adjust  controls  and  R„  in 
order  to  eijiialize  the  riny  counter 
cathode  voltayes  laliehnl  -f-75  volts. 
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A  detailed  deitcription  of  the  oper¬ 
ation  of  this  circuit  has  been  de¬ 
scribed  previously  in  Electronics.* 

Master  Pulse  Generator 

The  pulse  generator  used  to  oper¬ 
ate  the  ring-of-8  counter  employs  a 
6AS6  miniature  pentode  in  a  transi- 
tron  oscillator  circuit,  as  shown  in 
the  upi)er  left  hand  corner  of  Fig. 
3.  The  tran.sitron  oscillator  is  par¬ 
ticularly  adaptable  as  a  pulse  gen¬ 
erator  .<iince  crude  pulses  are  gen¬ 
erated  at  the  screen  of  the  pentode. 
Consequently  less  processing  of 
pulse  shape  is  required  than  with  a 
conventional  sinewave  oscillator. 
Since  the  wave  shape  and  ampli¬ 
tude  of  the  pulse  are  dei)endent 
almost  entirely  on  the  R-C  paramet¬ 
ers,  change  in  filament  and  elec¬ 
trode  voltages  will  have  slight  etfect 
on  its  operation. 

The  transitron  screen  output  is 
dirterentiated  and  amplified  by  one- 
half  of  a  12AT7.  The  resultant  sig¬ 
nal  is  again  differentiated  and  am¬ 
plified  by  the  second  half  of  the 
12.AT7  to  priHiuce  negative  pulses 
of  120  Volts  peak  amplitude,  ha\ing 


a  pulse  width  at  the  base  of  about  5 
microseconds  and  a  repetition  rate 
of  32,000  cps  as  determined  by  the 
transitron  oscillator.  These  pulses 
provide  satisfactory  operation  of 
the  ring-of-d  stepping  counter. 

Two  photographs  show  the  transi¬ 
tron  pul.se  generator  in  which  all 
components  except  the  two  tubes 
are  potted  in  a  thermosetting  tyi>e 
of  plastic  to  insure  stability  under 
adverse  conditions  of  vibration  and 
humidity. 

Thyratron  Commutator 

schematic  diagram  of  a  32-step 
thyratron  commutator  using  a 
ring-of-8  combined  with  a  ring-of-4 
step  counter  is  shown  in  Fig.  4. 
Both  step  counters  are  composed  of 
identical  thyratron  stepping  count¬ 
ers  using  21*21  thyratrons.  Due  to 
the  deionization  time  of  the  thyra¬ 
trons,  the  maximum  rate  at  which 
this  step  counter  can  run  with  good 
stability  is  Ifi  kc,  corresponding  to 
a  sampling  rat«'  of  .'>00  cps. 

.•\  pul>e  generator  i  not  shown 
Init  similar  to  the  transitron  pulse 
generator  shown  in  Fig.  3)  sup¬ 


plies  positive  pulses  of  16.0(*0-cps 
repetition  rate.  These  trigger  the 
ring-of-8  step  counter  to  succe.ssive 
positions  every  62.5  microseconds. 
The  ring-of-4  counter  operates  in  a 
manner  similar  to  the  vacuum-tube 
counter  previously  described.  The 
outputs  of  the  ring-of-8  and  ring- 
of-4  counters  are  also  applied  to 
the  32  gating  tubes  as  shown  in 
Fig.  3. 

The  count  is  advanced  by  trig¬ 
gering  one  thyratron  which  in  turn 
prepares  the  next  thyratron  for 
triggering  and  extinguishes  the 
preceding  thyratron  by  means  of  a 
1,000-ppf  capacitor  connected  be¬ 
tween  cathcxies.  The  thyratron  ring 
counters  of  Fig.  4  are  very  stable, 
require  no  components  having  close 
tolerances,  will  operate  from  an  un¬ 
regulated  power  supply  and  are  not 
critical  regarding  trigger  pulse 
wave  form. 

Application 

r.'ing  stepping  counters  totalling 
12  stages.  32  amplifier  tubes  can  be 
gated  sequentially  to  produce  an 
eb'ctronic  commutator  which  will 
be  eipiivalent  to  a  32-position  se¬ 
lector  switch  rotating  at  speeds  of 
the  order  of  1,000  revolutions  per 
second. 

If  vacuum  tubes  are  used  in  the 
ring  counter  section  of  the  com¬ 
mutator,  switching  spet'ds  in  excess 
of  200  kc  can  be  obtained,  but  since 
one  half  section  of  each  counter 
tube  is  always  drawing  current,  the 
continuous  drain  on  the  power  sup¬ 
ply  is  quite  high.  If  thyratrons 
are  used,  only  one  thyratron  is  con¬ 
ducting  at  any  one  time  and  the 
drain  on  the  power  supply  is  negli¬ 
gible.  However,  to  offset  this  ad¬ 
vantage,  the  switching  spi'eds  of 
the  thyratron  ring  counter  cannot 
be  much  faster  than  about  16  kc 
due  to  the  deionization  time  re¬ 
quirement. 

An  electronic  commutator  of  the 
tyjie  de.scrilied  is  sui>erior  to  one  in 
which  a  radial  beam  type  of  tube  is 
employed  in  that  almost  100  percent 
of  the  switching  tim.e  is  available 
for  transmi.ssion  of  signal  informa¬ 
tion  and,  in  addition,  it  provides  a 
more  flexible  and  noncritical  sys¬ 
tem. 

REFEKENCt 

n»  lllchard  Tmi- 

TJirht  Sralir,  Ki.e^THoS’Kh  p  K4. 
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FIG.  4 — Substitution  of  2D21  thyratrons  in  counting  itaqos  rsducss  powsr  supply 
rsguirsmsnts,  sines  only  ons  thyratron  first  at  a  tims.  Sampling  rats  is  rsducsd 
to  500  ept  dus  to  ionisation  tims.  Serssn  grid  Isodt  to  gatst.  lowsr  csntsr 
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Production  Experience 


I'rolilnii*  in  conxrrtiiij:  a  ma!*'-|>r*Mlnr«Ml  nTfivrr  having  an  i-t  at 

llir  old  2t)-nw  KM  A  Standard  and  tin*  modi fi<‘ations  r»'«niir«‘d  to  niaiuifactiire  the  receiver 
uilli  the  lieu  Ht-inr  >tandard.  I  ield  experieio’e  >liows  minimum  interference  prohlems 


By  0.  W.  PUGSLEY 

/  ♦  it  t'ltion  h'nyinrrr 

i{t  t  •  \\  *  r 

iirrrii  Kir'Cfrir  i'O. 
iiyrncu!** .  S  Y 


U.'f  H  lO-tiu'  iiiteriiifilial*- 

fri-nuiiu-y  ill  television  re- 
ceiM  is  eliminates  iir  minimizes  alt 
the  iimtileni'  atteniiaiit  to  the  ohier 
.!<•  me  i-f  and  ineseiits  relatively 
few  new  iirohlems  not  eneonntered 
at  the  lower  f re<|iieney. 

This  |ia|iei  discusses  a  present- 
da)  television  receiver  that  in- 
corpoiates  a  10- me  i-f,  the  prohleins 
eneonntered  in  putt  my'  this  re- 
I  elver  into  production,  the  prohlerns 


encountered  duriiiK  production,  and 
the  field  experience  with  this  re¬ 
ceiver.  Discussion  is  limited  to 
prohlerns  connected  directly  or  indi¬ 
rectly  with  the  i-f. 

The  receiver  was  oriy'inatly  huilt, 
in  lar^e  quantities,  with  a  2t)-mc  i-f. 
It  was  then  converted  to  10  me  and 
ay'ain  huilt  in  lary'e  ipiantities. 
Thus,  actual  production  experience 
with  Imth  freipiencies  on  the  same 
basic  eh.issis  has  heen  exiierienced. 


The  chassis  was  originally 
hrouKht  out  as  misiel  805,  an  inter- 
carrier  receiver.  For  various  reas¬ 
ons,  the  chassis  was  desiy'ned  with¬ 
out  a  power  transformer.  Also, 
for  I'.  1..  reasons,  the  chassis  was 
made  cold,  that  is,  not  directly  con¬ 
nected  to  the  power  line. 

This  receiver  was  put  in  produc¬ 
tion  early  in  1040.  It  was  started 
with  a  2u-mc  i-f  heiuiuse  it  was  felt 
that  not  siillieient  knowled>fe  or  ex¬ 
perience  with  the  40-mc  i-f  was  yet 
availahle.  .M«o  Major  Armstrong 
still  had  a  powerful  f-m  station 
hroadcastiny  in  the  40-mc  rei?ion. 

Chanye  in  production  to  the 
hiy'her  i-f  was  made  after  the  .AI- 
Iiiiie  f-m  station  had  ceased  hroad- 
castinjr  in  that  reyion.  Ry  this 
time  several  receivi'rs  had  heen 
huilt  and  lieM  tested. 

Much  of  the  factory  test  equip¬ 
ment  was  converted  diiriny'  factory 
vacation  shutdown.  However,  some 
duplication  was  necessary.  For  a 
IKu-iod  after  vacation  both  fre- 
(pumcies  were  in  use.  Cirailuallv . 
however,  receivers  incorporating 
the  older  frequency  were  huilt  and 
shipped  and  only  receivers  incoriio- 
ratinjr  the  new  fris.juenc.v  were  left 
in  production.  The  change  in  fre¬ 
quency  was  coordinated  with  a 
chanpe  in  model  niimhers. 

Simultaneously  with  the  chany'c 
in  i-f.  several  other  chanyes  were 
made.  These  other  chanjres  tend  to 
ohscure.  to  some  extent,  a  direct 


FIG  2  Hsdxiqn  lor  40  me  oporation  invoWod  chonqing  tub*  typo  and  adding  traps 
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with  a  40 -me  I-F  Receiver 


BACKGROUND 

In  194S  author,  os  a  member  of  the  RMA  Television  Receiver  Committee,  «as 
appointed  Chairmon  of  the  Subcommittee  of  Standards  of  Good  Engineering  Proc 
tice  This  Subcommittee  odopted  an  i  f  of  21  2S  to  21  9  me  for  the  sound  i  f  ond 
26  7S  to  27  4  me  for  the  picture  i  f 

Proctical  espcrience  with  the  intermediate  frequencies  has  been  relatively  good 
eicept  for  the  problems  engendered  by  oscillator  radiotion  In  addition  there  have 
been  several  minor  difficulties  such  as  double  conversion  effects,  direct  i  f  interfer¬ 
ence  from  omoteurs,  industrial  equipment,  internationol  short  wave  stations,  and 
f  m  stotioiv  image  interfereiKe 

The  problem  of  oscillotor  radiation  became  so  severe  that  in  April  1944  the 
Television  Receiver  Committee  met  and  rescinded  its  recommended  stondard  i-f. 

The  author  became  chairman  of  o  speciol  task  force  which  restudied  the  prob¬ 
lem  Foremost  among  those  involved  in  this  study  were  John  0  Reid  and  P,  G. 
ffolst  One  year  later,  the  Task  Force  recommended  an  i-f  of  41  25  me  for  sound 
and  45  75  me  for  the  picture  This  wos  subsequently  adopted  as  a  standard  by  RMA 


comparison  of  the  l)efore-:ind-after 
receiver.  In  the  ensuing  discus¬ 
sion.  such  factors  will  be  mentioned 
and  their  effect  eliminated  from  thr 
comparison  as  nearly  as  possible. 

Circuit  Changes 

Figure  1  shows  a  schematic  dia¬ 
gram  of  the  2()-mc  i-f  amplifier. 
Three  stagger-tuned  stages  in¬ 
corporating  (iAl'G  tubes  were  used. 

Figure  2  shows  a  schematic  dia¬ 
gram  of  the  40-mc  i-f  amplifier. 
.■\gain  three  stagger-tuned  stages 
are  incorporatcHl,  but  the  tubes 
have  lieeii  changed  to  type  6B(.'5. 

The  most  diflicult  part  of  this 
development  was  to  make  the 
amplifier  stalile  and  symmetrical 
with  all  values  of  age  or  contrast 
bias.  This  problem  was  aggravatc'd 
by  the  fact  that  a  transformerless 
cold-chassis  receiver  was  involved. 
The  fact  that  the  problem  was 
satisfactorily  solved  at  40  me  in 
such  a  ri'ceiver  should  lend  encour¬ 
agement  to  those  engineers  intend¬ 
ing  to  develop  a  40-mc  i-f  strip. 

Figure  shows  the  i-f  band¬ 
pass  curve  shape  for  the  20-mc 
amplifier  at  various  values  of  bias 
voltage.  The  scale  for  the  ordi¬ 
nates  has  been  adjusted  for  each 
curve  <0  that  the  curves  may  be 
laid  on  top  of  eai  h  other.  It  can  lie 
seen  that  this  curve  holds  together 
fairly  well,  although  it  is  certainly 
not  perfiH-t. 

P'igure  .IB  shows  the  bandpass 


curve  shape  for  the  40-mc  ampli¬ 
fier,  again  at  various  values  of  bias 
voltage.  It  shows  that  even  better 
results  were  obtained  than  for  the 
20-mc  amplifier. 

These  curves  were  taken  on  re¬ 
ceivers  built  on  the  prcnluction  line, 
and  are  fairly  typical  of  average 
production.  It  should  be  pointed 
out,  however,  that  at  the  start  of 
the  production  lines  not  all  receiv¬ 
ers  came  out  this  well.  .\  great 
deal  of  effort  was  expended  on  trac¬ 
ing  down  the  \ariables  before  uni¬ 
formity  of  prialuction  w  as  achieved. 

The  cures  adopted  were  the  usual 
sort  of  things,  such  as  very  short 
lead  lengths  on  certain  critical  by¬ 
pass  capacitors,  bypassing  to  the 
right  spots,  elimination  of  common 
imiiedances,  and  so  on.  Very  little 
shielding  was  actually  necessary. 

Gain  Tests 

To  obtain  realistic  comparative 
gain  measurements  the  following 
techniipie  was  adopted.  Figure  4 
shows  the  connections  to  the  con¬ 
verter  grid.  First  the  r-f  ampli¬ 
fier  and  oscillator  connections  were 
removed.  Then  the  signal  genera¬ 
tor  was  connected  to  the  grid 
through  a  IbO./juf  capacitor.  A 
bias  of  —2.5  volts  was  jilaced  on  the 
grid  through  220,IK)0  ohms. 

A  microammeter  was  placed  in 
the  second  detector  load  circuit  to 
measure  output.  The  age  voltage 
was  removed  from  all  i-f  stages  and 


FIG.  3  Bandpau  curvot  ior  th#  twa 
ampIUUn 
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FIG.  4  Arrangamant  oi  ciycult  ior 
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M  bisA  of  1  volt  applied  to  all  i-f 
tubeK. 

L'HiriK  this  techni<jue,  a  K*in  of 
6ft  4  db  wa<i  measured  for  the  20-mc 
strip,  and  a  Kain  of  6'd.4  db  was 
measured  for  the  40-mo  strip.  Thus 
the  train  of  the  40-mc  i-f  amplifier 
was  as'tually  3  db  trreater  than  the 
tram  of  the  20-m<'  amplifier. 

The  bandwidth  of  the  40-mc  amp¬ 
lifier  was  made  ttreater  than  the 
bandwidth  of  the  20-mc  amplifier, 
lieinK  3.0  mt'  at  2"  me  and  3.23  m<' 
at  40  me.  The  inereased  itain  and 
liandwidth  were  due  to  the  chaiiRe 
in  tiilie  ty|Mv  .-Mthoutrh  this  added 
to  the  cost  of  the  reeeiver.  the  in- 
erea.sed  p»-rformanee  was  felt  to  be 
worthwhile. 

When  the  fre«jueney  was  ehanired 
one  own-channel  sound  trap  and 
two  aitjaeent'-channel  sound  traps 
were  added.  These  traps  were  ail 
simple  fairly  low-Q  traps  for  eeon- 
•  >my  and  to  flt  available  spare.  The 
net  result  of  this  aihlition  was  that 
the  adjacent-channel  sound  trap- 
paice  was  increa.sed  from  21  db  to 
35  db. 

The  sel«H-fivity  curves  of  the  20- 
mc  amplifier  and  of  the  40-mc  amp¬ 
lifier,  with  anci  without  traps,  an- 
suiwrimtM)setl  on  each  other  in  Ki>f. 
.*>.  The  fre<)uency  scale  is  altered 
to  show  nieiracycle  spacinir  from  the 
video  i-f  carrier.  I’robably  one  of 
the  aildcii  trajis  can  l>e  charjfed  to 
im|iroved  iMuformance,  the  other 
two  launif  iKvessary  to  obtain 
e<|ui\aient  |«Tformance. 

tine  antici|>ated  ditti<'ulty  with 
the  hiKfo'r  i-f  was  re^'etieration  on 
channel  2  but  the  problem  was 
solved  without  the  mn-essity  of  adil- 
iiiK  neutralization  to  the  12.'\T7 
converter  tulnv  Fiifure  ft  shows  the 
1  (inverter  jdale  circuit,  and.  a.s 
'hovvn,  no  neut rolizinv.'  coil  is  used. 


FIG.  §  F^ool  coaY«M*r  do«*  hqI  r* 
quir«  n«ulralliollon 


Shown  lor  cool  compatioon.  q  20  mc  M  coil  ia  at  loll  and  o  40  inc  coll  with  oddod 
trap  at  riqht 


This  may  or  may  not  lie  true  for 
Some  other  tube. 

Field  Experience 

Another  of  the  anticipated  dif¬ 
ficulties  was  second  harmonic  i-f 
interference  in  channel  6.  The  sec¬ 
ond  harmonic  of  the  .sound  i-f  is 
at  82.5  me,  which  is  i  of  a  meua- 
cycle  ladow  the  picture  carrier  of 
channel  ft  It  was  found  pos.sible  to 
reduce  the  interference  to  a  non- 
objectionahle  decree  without  elab¬ 
orate  precautions.  The  level  of  the 
interference  was  found  to  lie  rounh- 
Iv  com|iarahle  to  the  level  of  third- 
harmonic  i-f  interference  previous¬ 
ly  encounten-d  with  the  20-mc  i-f 
on  channel  5. 

.Vnother  anticipated  difficulty 
was  that  of  direct  i-f  interference. 
Kxjierience  over  a  nine-month  per¬ 
iod  has  shown  less  difficulty  with 
thi.s  i-f  than  with  the  2ft-mc  i-f. 
Wry  few  actual  cases  of  such  inter¬ 
ference  have  thus  far  lieen  report¬ 
ed.  In  all  cases  the  difficulty  was 
solved  with  an  i-f  trap  in  the  an¬ 
tenna  lead-in. 

Kxperience  with  this  chassis 
shows  that  it  may  not  lie  necessary 
to  install  an  i-f  trap  in  every  re¬ 
ceiver,  but  traps  could  be  service 
parts,  to  Ih'  installed  when  and 
where  necessary. 

.\  40-mc  i-f  receiver  was  sub- 
ji'cted  to  intense  27.12-mc  radiation 
alotiRside  a  diathermy  utiit  by  a 
lai'Re  manufacturer  of  such  *‘uuip- 
ment.  This  test  was  made  by  him 
lafause  of  the  larRe  numlier  of  com- 
|ilaints  he  had  received  due  to  his 
(Mpiipment  causitiR  tv  i.  .As  could  !«■ 
expvvted.  durillR  proloilRcd  tests 
there  was  no  siRii  of  tvi. 

UHF  Provision 

Combination  vhf  and  uhf  re¬ 
ceivers  would  reipiire  an  i-f  hipher 
than  20  me.  If  the  same  i-f  is  to 


Ih'  used  for  both  services,  the  hiph- 
est  practical  one  is  40  me.  unless 
one  re.sorts  to  double  conversion  or 
some  other  stunt  not  normally  em¬ 
ployed.  This  i-f  will  lie  very  prac¬ 
tical  at  uhf,  esjiecially  if  the  FCC 
follows  the  recommendation  of 
KM.A  and  .IT.AC  that  the  alliH'ation 
plan  provide  imape  protection  for 
such  an  i-f. 

Double-conversion  problems  exist 
at  40  me  as  well  as  at  20  me  how¬ 
ever;  head  end  desipn  mu.st  take 
this  possibility  into  account. 

One  of  the  .severe  imape  prob¬ 
lems  encountered  with  the  20-mc 
i-f  is  caused  by  f-m  stations  lieinp 
on  the  imape  of  channel  2.  This 
particular  imape  problem  is  entire¬ 
ly  eliminated  at  40  me.  An  imape 
jiroblem  of  similar  mapnitude  at 
40  me  has  not  l>een  ex[K‘rienced. 

One  anticipated  benetit  vvas  the 
elimination  of  interference  ln*- 
tvveen  television  receivers  due  to 
oscillator  radiation.  This  result  has 
been  very  satisfactory. 

Extra  Cost 

The  chanpeover  from  three 
ftAl’ft  i-f  tubes  to  the  ftA<15  type 
and  later  to  fiHC5’s  resulted  in  a 
cost  increa.se  of  30  cents.  .At  the 
same  time,  some  increase  in  pain 
vvas  obtained. 

The  cost  of  two  traps  should  be 
charped  to  the  conversion  to  40  me. 
The  jihotopraph  shows  a  comiiari- 
son  of  the  20-mc  i-f  coil  without 
the  trap  and  the  40-mc  coil  with 
the  trap.  The  cost  ditlereiitials 
may  be  judped  from  the  illustra¬ 
tion. 

In  addition  there  are  five  more 
capacitors  used  in  the  40-mc  ampli¬ 
fier,  iH'tvveen  the  converter  and 
second  detector.  Some  of  these  may- 
lie  charped  to  the  chanpe  in  i-f  and 
some  to  improved  performance  and 
stability. 
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MICROWAVE 
SWEEP  GENERATOR 


‘s  roiitiiiiious  k.K>tr«»n  oi 


rniit>  oM'illos«’o|>e  iniiira 
uii<i  tran^iiiii^sion  lines 


Sylvania  Klectrie  1‘roilucti,  Ine. 
Bayui0,  4V.  y. 


(liftik'iilt  or  impossible  to  achieve. 

To  provide  adequate  bandwidth, 
a  sweep  oscillator  wa.s  built  uaintr  a 
type  bni.C)  reflex  klystron'.  This 
tulK*  is  desitrned  for  brf>ad-band 
oiwration  in  a  sinKlc  mode  over  the 
ran>re  of  2.IMM)  me  to  me  in  a 

coaxial  resonator  cavity. 


quency.  The  plunger  clears  the 
inner  and  outer  conductors  of  the 
cavity  by  about  0.01  inch,  as  shown 
in  Fig.  1.  Spacing  is  maintained 
by  three  small  rollers  mounted  di¬ 
rectly  lH«hind  the  plunger  and  rid¬ 
ing  on  three  flats  cut  on  the  outside 
of  the  inner  conductor.  Another  set 
of  rollers  ride  outside  the  cavity, 
.■springs  give  the  plunger  a  degree 
of  meihanical  rigidity  without  im¬ 
pairing  it.s  back-and-forth  motion. 
The  rate  of  sweep,  8  to  10  cps,  is 


Cavity  Resonator 

The  cavity  used  has  a  noncontact¬ 
ing  plunger  which  is  mechanically 
driven  at  the  desire<i  sweep  fre¬ 


Microwave  sweep  qenerator  (ocilitatee 
adiuttment  of  matchinq  between  wide 
bond  tubes  and  tronsmission  lines 


TIIK  sWKtP  O.SCII.I.VTOR  descrila'il 
heri'  was  devel<q)ed  to  aiil  in  tfie 
study  of  matching  l)et\seen  travel¬ 
ing-wave  tubes  and  f r.in-mission 
lines  over  a  w  ide  frequency  range  in 
the  I"-em  region.  Through  its  use, 
much  v.ilualile  time  is  -aved  by  pro¬ 
viding  continuous  indication  on  a 
cathmie-r.ay  tula-,  rather  than  the 
tinii'-con-uming  priaes-  invoiving 
point-bv-point  meas.irements  with 
a  manna  1> -tuned  signal  getieratoi. 

Puring  the  course  of  develop¬ 
ment,  attenqits  were  maile  to  i.se 
paiblle  arrangements  in  waveguide- 
tyi'e  cavities.  These  did  not  give 
enough  baniiwidth,  and  the  track¬ 
ing  of  rellector  voltage  proved  ver.v 


POLLEOS 


UNTEB 

fwEQi-tSC* 

iOjiATMIV 


OaiVt  MQTOP 


riG.  1- Mechanical  delaili  oi  2.S00  to  3  400  me  klyttron  sweep  qenerator 
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low  ftiuuKh  to  |ir<'V)‘nt  w 

i<ut  hitrli  •‘iiouKh  to  iiroviiir  cotitinu* 

o4iit  oiu  illom'o|>f  inditation. 

rin-  (a\it>  In  <i|»Tat«-<l  III  th«-  l> 
mmi**.  'I'h**  from  to 

d.ltui  mt  r*iiuir«*»  a  wavel«'njfth 

1  liai)K*‘  of  -  7m  cm  and,  therefore*, 
the  pUiiiirer  di.s|(lacement  i.**  h.To  ■ 

2  7m  cm  or  approximatelj  iti<  h. 

I'he  |>itiiiKer  In  driven  In  a  scotch 
V  oke  o|M‘rated  hv  a  I  7-hli. 

I'pm  iiriivernal  niotoi  with  a  ID-to-I 
npeed  reitil' tl'ill  >real'.  Motor  .»|M'ed 
It  control  ed  1)>  ln•'an.n  of  a  vaiiahle 
tralinfodiier  The  motor  output 
nhatt  niiiH  at  aliout  2ti<>  rpm  to  Kive 
the  I'orrei  t  nweep  rate.  I'iie  .icotch 
yoke  convert.^  rotational  motion 
into  Himple  haimoiiic  motion  of  the 
pliinirer. 

Reflector  Voltage  Tracking 

The  kly.itron  reflector  voltage  has 
to  he  varieil  a.*!  the  frei)iiency  in 
ehaiiKed  to  maintain  o^n  illatioii  over 
the  deain*d  rantre,  a.**  indicated  hy 
the  relleH-tor-moiie  characterint  ic>* 
in  Kitf.  2.  In  :<weepintr  from  2,ti0<t  to 
3,4<m)  me,  the  retlei-tor  voltape 
(vvorkinir  on  the  center  line  of  the 
'2f-miMle  areal  mu.>»t  he  increased 
from  ahoiit  '.hi  volts  to  17.'>  volt.s. 
If  maximum  |>ower  output  at  all 
freipieiicies  were  de.sired,  the  r«“- 
ths  tor  voltajfe  would  have  to  follow 
this  renter  line  curve  exaitly.  In 
this  application,  where  the  .swvep 
len>tth  i.s  relatively  short,  the  volt 
ax'e  IS  varied  linearly  (with  resi»ect 
to  wavelength)  and  stays  well  with¬ 
in  the  liniit.s  of  the  2}-mode  area. 


The  linear  relation  i.s  obtained  hy 
.1  small  a-c  generator  coupled  to  the 
oiitjMit  .shaft  of  the  motor  that 
diives  the  scotch  yoke.  The  y'ener- 
ator  is  excited  hy  a  O-volt  battery 
and  prisluces  one  cycle  of  sinusoidal 
voltajre  la-r  revoaition  of  the  motor. 
Thus  the  a-c  Voltage  (renerateil 
iiears  a  linear  relationship  to  the 
wavelenitth  of  the  cavity  resonator. 
The  ireiieiator  .stator  <  an  la*  rotated 
by  hand  to  obtain  proper  (iha.se  be¬ 
tween  ,1-c  voltaife  and  i>liin>ri*r  dis- 
plai-emellt. 

.\t  such  .1  low  speed  the  output 
voltape  provided  by  the  a-C  gener¬ 
ator  is  onlv  of  the  order  of  one  volt 
rnis.  This  output  voltage  i.s  stepped 
iiji  by  a  two-stav'e  capacitance- 
coupled  amplifier  to  provide  the 
Voltage  reipiired  to  track  the  re¬ 
flector  over  the  reipiireil  raiiK*'. 

The  d-c  component  of  the  re¬ 
fits  tor  voltay’e  is  taken  from  a  reje- 


ulated  supply  and  the  a-c  o.itput  of 
the  amplifier  i.s  fed  through  a  ca¬ 
pacitor  to  the  reflector.  Sint-e  the 
cavity  i.s  at  Kfound  potential  and 
the  voltay'e  is  applied  lietween  cath- 
isle  and  reflector,  the  reflector  su|)- 
jily  is  not  Kroundeil 

Circuit  Connections 

The  bliK-k  iliapram  in  Fi>r.  d 
shows  how  the  comfilete  circuit  is 
connected  to  the  klystron.  The  re- 
Ilector  sweep  voltayre  also  proviiles 
a  synchronizing'  voltay'e  for  the  X- 
axis  of  the  oscillo.scope  used  to  view 
the  r-f  output  of  the  cavity.  This 
jrive.s  a  picture  of  r-f  outjnit  versus 
waveleny'th  since  the  tracking  volt- 
ay'e  i.s  a  linear  function  of  wave- 
lenjfth. 

line  to  the  otf-vrround  feature  of 
the  svveepiny'  Voltay'e,  the  (!0-cycle 
hum  presents  a  problem.  Filter  ca¬ 
pacitors  placed  lietween  reflector 


i 

SCOPE 
y-i*  S 


FIG.  4  S«tup  lor  ttudyinq  motch  botwoen  brood  band  microwaye  dovices 


FIG.  2  Rolloclor  modo  cbaractorUUct  lor  Iho  SBLI  rolloi 
klyttron  oporotinq  in  a  cOTlty  rooonotor.  Tbo  dathod  Itnot 
•how  th«  troquoncy  ronqo  utuatly  twopt 


FIG.  S  Swoop  otcillolor  block  dlaqram.  Rolloclor  ooltaqo  U 
twopt  Unoorly  with  plunqor  dicplacomont  to  maintain  oocUla 
tion  oTor  tho  dotirod  800  kc  ronqo 
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and  ground  reduce  the  amplitude  of 
the  sweep  voltage.  The  filtering 
finally  adopted  is  a  compromise  be¬ 
tween  these  two  factors. 

The  r-f  output  from  the  cavity  is 
fed  through  a  10-db  pad  before  it  is 
detected  or  fed  to  a  piece  of  te.st 
apparatus.  The  padding  matches 
the  load  to  the  cavity,  thereby  giv¬ 
ing  cavity  and  tube  a  better  chance 
to  provide  a  more  constant  output 
over  the  band. 

The  r-f  |)ower,  whether  it  is 
the  tH>wer  refiected  from  some 
matching  transformer  or  the  com¬ 
plete  output  of  the  .sweep  oscil¬ 
lator,  is  detected  by  means  of  a 
1N21B  crystal  diode  mounted  at  the 
end  of  a  coaxial  line.  The  crystal 
mount  is  adjustable  to  present  a 
good  match  over  the  band. 

The  output  of  the  sweep  o.scilla- 
tor  is  shown  in  an  oscillogram 
which  was  taken  directly  from  the 
cath(xle-ray  oscilloscoinj  during 
operation.  The  double  trace  is  due 
to  the  fact  that  the  power  output  at 
any  fretpiency  is  not  a  symmetrical 
function  of  refieidor  voltage.  When 
the  cavity  is  tuned,  say  from  the 
high-frequency  end,  the  power  out¬ 
put  is  one  value;  but  when  the 
cavity  is  tuned  from  the  other  di¬ 
rection,  the  power  output  is  slightly 
different. 

To  overcome  this  reverse  trace, 
one  can  short  out  the  crystal 
on  the  return  stroke  by  using  a 
cam-oiH*rated  switch.  This  also 
gives  a  zero  output  line  that  is  u.se- 
ful  for  matching  purposes. 

Application 

The  sweep  oscillator  is  used  to 
perfect  matching  sections  between, 
waveguides  and  helices  in  travel¬ 
ing-wave  tubes,  a  magic  tee  being 
used  for  detecting  the  reflected 
power.  The  matching  section  is  ad¬ 
justable,  and  it  is  a  simple  pro¬ 
cedure  to  perfect  a  match  over  the 
800-mc  range  in  a  relatively  short 
time. 

The  necessary  equipment  to  do 
this  is  shown  in  Fig.  4.  The 
parameters  of  the  matching  .section 
are  varied  in  such  a  fashion  that 
the  scope  shows  only  a  small 
amount  of  reflected  power  over  the 
band. 

This  again  is  a  compromise 
between  a  reasonably  flat  match 


Motor plunqot  iwoopt  carity  ovor  wido  ronqo  oi  Iroquondos  In  lO  cm 
roqion.  Klyitron  pins  aro  visiblo  at  Isit  end  oi  catrlty 


Doubt*  trac*  oi  output  ts  irequoncy  oscUloqram  is  du*  to  asynunstry  oi  railactot 
vollaqoautput  curr* 


over  the  entire  band  and  a  very 
gotsl  match  over  a  much  shorter 
band.  Naturally,  for  broa<l-l)and 
work,  the  flat  match  is  desirable. 

From  the  trace  on  the  oscillo¬ 
scope  one  can  estimate  the  amount 
of  reflected  power  from  the  match 
by  comparing  it  to  a  lOo-percent 
mismatch.  In  practice  such  esti¬ 
mates  have  been  correct  within  a 
few  p«‘rcent  when  checked  by  actual 
measurements  of  the  voltage  stand¬ 
ing-wave  ratio  point-by-point  over 
the  band.  The  sweep  oscillator  has 
also  been  used  to  match  into 
fluorescent  noise  sources  and  to 
check  other  broad-band  equipment. 

The  sweep  o.scillator  was  de¬ 
signed  to  be  as  versatile  as  jwssible. 
The  center  frp<|uency  and,  there¬ 
fore,  the  whole  band,  may  be 
changed  by  the  handle  shown  in 
Fig.  1. 


This  moves  the  complete  cavity 
so  that  the  plunger  displacement 
can  Ih>  shifted  all  through  the 
band  of  the  cavity.  Also,  the  same 
cavity  with  a  different  noncontact¬ 
ing  plunger,  o{)erating  in  the  iX 
mode,  will  generate  power  from  800 
to  2.ot»0  me.  The  tube  then  em¬ 
ployed  would  be  the  6HM6  reflex 
klystron. 

The  author  wishes  to  acknowl¬ 
edge  the  excellent  work  done  by 
other  members  of  the  staff  at  these 
laboratf)ries,  particularly  L.  F. 
.•\nkersen,  who  did  much  of  the 
actual  mechanical  ilesigning,  and 
W.  Ramsey  who  designed  and  con¬ 
structed  the  |X)wer  supplies  and  the 
tracking  amplifier. 

REf’ERF.NCF. 

(I)  P.  O  Bohike  and  K  r"  Itrrrdnn, 
F^xtrriial  '.■avlty  Klystron,  Ki.kctronic*, 
V  IM.  July  1»«7. 
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Ratio-Modulated  Tape 
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FIG.  1  Ratio-modulatsd  low  traquancy 
iquar*  wav*  (A)  and  th*  inslantonaoua 
lnl*IUq*DC*  (B)  appaarlnq  la  a  squat* 
wa**  modulalsd  by  a  sin*  wav* 


Endlstt  tap*  mschaniim  in  which  24  loot  tape  repsatt  memotixsd  ordsr*  to  machin* 


FIG.  2  Recordsr  multivibrator  actu- 
at*d  by  Ih*  shop*  lollowst 


metiium  tfinls  further  to  mairnetize 
or  tlemairnetize  an  adjaient  .section 
and  ilistortion  results.  With  coated 
maK'netic  tape,  however,  this  effect 
is  small  hecause  of  the  larire  ratio 
of  paper  to  mairnetic  medium. 

(.'?>  The  Voltaire  irenerated  in  a 
pickup  heatl  hy  a  mairnetic  tape 
havinir  a  llux  <i>  is 

E  A' I  ,V  X  111  *  V 
<U 

where  .V  i>  the  numlier  of  turns  in 
the  pickup  Coil  and  V  is  the  tape 
velo.ity.  Hence,  when  <i>  is  con¬ 
stant.  so  that  d*.*!  lit  --  It.  we  h.ive 
h'  It;  and,  therefore,  constant 
llux  reciinied  on  the  tape  would 
irenerate  no  voltaire.  It  would, 
therefore,  not  he  possible  to  repro¬ 
duce  constant  current  represeiitinir 
a  cam  dwell,  that  is.  a  portion  of  a 
shape  havinv'  constant  radii.  .\ 
moilulated-carrier  system  would 
overcome  this  difficulty  but  would 
still  he  oiijectionahle  for  lack  of 
accuracy. 

Frequency  modulation  is  ohjec- 
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tionahle  hecause  any  changes  in 
speed  or  tlutter  in  the  playback  of 
the  recordiiiK  always  results  in 
amplitude  di.stortion  of  the  repro¬ 
duced  shape. 

Ratio  Modulation 

In  a  ratio-miMlulated  system,  de¬ 
vised  to  overcome  these  weaknes.ses. 
the  ratio  of  the  positive  pulse  dura¬ 
tion  to  the  total  period  of  a  sipiare- 
wave  pair  is  caused  to  vary  in  ac¬ 
cordance  with  the  intellijrence  to 
he  rec()rded.  Such  a  ratio-miKlu- 
lated  sipiare  wave  is  shown  in  Fiv'. 
1.  One  period  of  the  wave  pair  is 
t  ■  t  T  1  /.  Since  the 
'i|uare-wave  amplitude  is  kept  con¬ 
stant  after  reproduction  from  the 
majcmetic  tape,  the  intelligence 
-hown  h'-  the  dashed  line)  i.s  con¬ 
tinuously  proportional  to  the  aver- 
aire  value  of  the  square  wave, 
which  equals  the  ratio  T.  F.e- 
cause  the  intellitrence  i.s  iriven 
hv  a  function  of  a  time  ratio, 
changes  in  tape  sjvei'd  or  majmetiza- 


tion  density  have  no  effect  on  the 
fidelity  of  reproduction. 

A  simplified  diajrram  of  the  re¬ 
corder  is  shown  in  the  accompany¬ 
ing  lx)x  labeled  “How  the  Shape 
Recorder  Works”  and  a  schematic 
of  the  recorder  multivibrator  is 
shown  in  FiK-  2.  The  multivibra¬ 
tor  frequency  is  determineil  tiy  the 
time  constants  of  /f,Ci  and 
It  was  chosen  to  lie  about  ISO 
cycle.s.  With  K,  and  H,  fixed,  the 
conductinir  time  of  each  tube  is 
determined  by  capacitors  T,  and 
They  comprise  a  pair  of  4:50-p/if 
straijfht-line  variable  capacitors 
ireared  together  in  such  a  way  that 
when  the  capacitance  of  (\  in¬ 
creases  that  of  C,  decreases.  The 
total  capacitance,  C,  +  C„  remains 
constant  and  consequently  the  mul¬ 
tivibrator  freijuency  is  kept  con¬ 
stant  a.s  the  capacitors  are  varied 
differentially.  The  capacitors  are 
jrear-driven  by  a  rack  that  follows 
the  periphery  of  the  shape  to  l»e 
recorded.  The  function  of  /?,  and 


H,  ifl  *0  eiiminatf  hiKh*fr<^iurnry 
parMtiticf. 

'I'h*!  fM-ordintf  u»«'d  in 

the  apparatux  in  iihown  in  Fik. 
Sirue  in  thin  method  the  maKnetic 
me<lium  in  always  driven  tu  Matura¬ 
tion.  the  rei’ordinif  pria-eMs  simul- 
taneously  erases  all  previous  intel¬ 
ligence  on  the  ta|)e. 

A  Mijuare  pulse  of  I'urrent  is  al¬ 
lowed  to  flow  throuirh  recording- 
head  <'oil  /<,  (Kik.  2)  by  conduction 
of  multivibrator  tutje  I’..  The 
maKiietizinir  force  is  isjual  to  maif- 
nitude  h'F  in  FTk-  •'!.  and  the  tajM- 
flux  density  is  carried  up  from 
(Miint  O  to  saturation  at  A  on  the 
muKiietizatioii  curve  OA.  The 
.s<|uare-|>eake<i  maynetizinR  pulse 
h'FdH  produces  the  flux  pulse 
A.U.V/*  on  the  taiM-,  Tula-  1',  of 
the  multivibrator  then  conducts  at 
point  (1  and  almost  instantaiieou.sly 
current  I’eases  to  flow  throuirh  coil 
L  and  flows  throuirh  L  .  The  cur¬ 
rent  is  CHUM-d  to  flow  throuirh  /«, 
in  such  a  liirection  that  the  flux 
polarity  in  the  n*cordin)r-head  >rap 
is  reversed  from  that  irenerated  by 
fhi‘  current  in  I,.  This  current 


reversal  causes  puNe  HIJK.  The 
induction  decreases  aloni;  ACl)  of 
the  hysteresis  curve  and  reaches  a 
maximum  when  saturation  airain 
occurs  at  //.  Current  pulse  HIJK 
priwluces  the  flux  pulse  l‘QHS  and 
then  the  cycle  re|K'ats  itself. 

Advantages 

An  erasinif  head  and  oscillator 
are  not  nei-essary  since  the  mair- 


FiG.  3  Grophical  onalytU  ol  th«  maq- 
n«tUmq  ol  tho  ratio'inodulalod 

tquaro  wore 


netizinif  force  o|»eratinK  on  the  tajH> 
is  made  stronir  enouith  to  aliirn 
the  magnetic  domains  of  the  tape 
in  accord  with  the  irap  flux  reirard- 
less  of  the  previous  ta|)e  history. 

It  is  possible  to  derive  a  flux 
chanire  from  the  tape  at  least  twice 
as  irreat  as  that  obtainable  from 
usual  systems.  This  is  possible 
since  the  mairnetizinif  force  is  car¬ 
ried  to  tajie  saturation  in  a  posi¬ 
tive  direction  and  then  in  a  neira- 
tive  direction.  .As  a  result,  the  flux 
chanire  is  from  .V  to  (J  in  Fiir.  .‘I 
whereas  in  a  usual  system,  it  would 
have  a  maximum  chanire  from  .V  to 
/*.  .A  repnalucinK  system  with  le.ss 
irain  can  therefore  be  used. 

Tape  Drive 

In  the  mechani.sm  illustrated,  ap¬ 
proximately  24  feet  of  tape  are 
driven  over  a  series  of  idlers  by 
means  of  a  4-inch-diameter  driver. 
The  tape  is  driven  by  a  synchronous 
motor  that  maintains  the  tape 
s|K-ed  constant  at  1.25  feet  per  sec¬ 
ond.  F'rom  a  consideration  of  fre¬ 
quency  response  versus  tape 
economy,  this  speed  was  found  to 


FIG.  4  Raprodurinq  circuit  that  lollowt  lUp-IIop  wora  ahopar  conaarti  splkad  aiqnali  to  movamanl  ol  aarao  atylui 
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t)»*  optimum,  ami  was  thorofore 
chosen. 

In  application  of  this  .system,  the 
tape  is  driven  in  .synchronism  with 
its  associated  machine.  The  im¬ 
portant  factor  is  maintenance  of 
synchronism  between  the  tape  and 
machine  speed  so  that  at  any  in¬ 
stant  a  particular  portion  of  ta|H- 
is  alway.s  a.ssociated  with  a  partic¬ 
ular  anirular  jvisition  of  the  ma¬ 
chine  cycle.  One  metho<l  for  miiin- 
tainin^  synchronism  is  the  u.se  of 
a  perforated  tape  spns-ket-driven 
hy  the  machine. 

Reproducer 

The  intellipence  carried  hy  the 
tape  in  the  form  of  s(|uare  pulses 
of  Ilux  cau.ses  spikes  of  voltajre  to 
he  generated  hy  the  rej)roducintr 
head.  Alternatintr  positive  and 
negative  spikes  are  produced  be¬ 
cause  the  reprcKlucinff  head  dif¬ 
ferentiates  the  .siiuare  pulses  of 
tlux.  The  peaks  are  amplified  and 
their  amplitude  is  adjusted  to  trijr- 
vrer  the  flip-flop  circuit. 

The  function  of  the  flip-flop  cir¬ 
cuit  is  to  construct  a  s<iuare  wave, 
which  is  a  replica  of  the  original 
s(juare  peaked  current  wave  flowinjr 
throujrh  the  re<ordinK  head,  from 
the  reproducing  head  peaks.  The 
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flip-flop  output  is  then  passed 
throujfh  an  averajfinjr  filter  and 
finally  to  a  servo. 

Servomechanism 

Since  the  end  result  desired  with 
this  recorder  is  to  reproduce  the 
recorded  shape  by  means  of  a 
stylus,  a  .servomechanism  is  re¬ 
quired,  as  shown  in  F'ijf.  4.  The 
servo  input  voltage  c,  is  impressed 
on  the  control  Krifl  of  The 
plate  current  of  T,  flows  throujfh 
the  primary  T,,  of  a  saturable 
reactor  r„  The  .secondary  coils  T,, 
and  T,r  of  the  reactor  and  connected 
to  a  source  of  a-c  voltage  from 
The  reactor  secondary  coils  T,,  and 
T*-  in  conjunction  with  resistor  R, 
form  a  pha.se-shift  circuit.  Hence, 
a  chanjre  in  plate  current  of  V,  will 
cause  the  voltajre  applied  to  the  grid 
of  r,  to  change  its  pha.se  relation¬ 
ship  with  the  line  voltage.  In  the 
plate  circuit  of  V,  is  connected  the 
coil  of  a  Western  Klectric  series 
27.5-276  mercury  relay.  This  relay 
has  a  spdt  contact  arrangement  that 
vibrates  in  synchronism  with  the 
grid  voltage  of  V,.  The  pha.se  re¬ 
lation  of  the  relay  armature  with 
the  line  is  determined  by  the  plate 
current  of  V,.  In  operation,  con¬ 
tact  K,t  of  the  relay  remains  con- 


niHted  to  contact  K„  for  180  de¬ 
grees  of  the  a-c  excitation  and  then 
rapidly  transfer  to  contact  A',r  for 
remaining  180  degrees  of  cycle. 

The  .servomotor  circuit  consists 
of  transformer  T„  choke  L„  motor- 
armature  M,  current-limiting  re¬ 
sistors  R,  and  R,  and  spark-sup¬ 
pressing  capacitors  (',  and  In 
operation,  the  relay  becomes  a  full- 
wave  rectifier  and  d-c  flows  through 
the  motor  armature.  The  direction 
and  magnitude  of  current  is  de¬ 
termined  by  the  phase  relation  be¬ 
tween  relay  contact  operation  and 
voltage  of  the  transformer  T,  sec¬ 
ondary.  When  the  relay  and  wind¬ 
ing  Tu  are  in  phase,  contact  Kn 
of  the  relay  transfers  from  one  side 
of  r.  to  the  other  at  the  zero-volt¬ 
age  points  of  the  a-c  voltage  cycle. 
Full-wave  rectification  takes  place, 
a  maximum  voltage  appears  across 
the  motor  armature  and  it  rotates 
in  a  positive  direction.  A  change 
in  pha.se  of  180  degrees  in  the  relay 
operation  causes  the  armature  to 
rotate  at  a  maximum  velocity  in 
a  negative  direction.  When  the 
servosystem  is  balanced,  the  pha.se 
relation  between  the  relay  and  T. 
is  90  degrees,  and  the  average  cur¬ 
rent  through  the  motor  armature 
is  zero.  It  has  been  found  that 


Compl»t*  shop#  r*cordifiq  ond  r«producinq  apparotus  In  which  a  stylus  dupllcatss  ths  shops  of  a  roctonqulor  block  of  wood 


stabilization  of  th«  servo  ran  be  ob¬ 
tained  by  addintr  to  the  input  signal 
r,  a  derivative  —de,fdt  of  the  bal¬ 
ancing  voltage  ft  and  a  degenera¬ 
tive  integral  —  /  t,  dt  of  the 
motor  armature  voltage  e..  The 
magnitude  of  —dfjdt  is  controlled 
by  adjustment  of  capacitor  C,  for 
optimum  performance  and  is  then 
fixed.  The  magnitude  t>f  r.dt 

is  controlled  by  p«itentiometer  /?., 
which  can  l>e  adjusted  for  optimum 
xervo  performance  at  different  load¬ 
ing  conditions. 

Performance 

.\  I'  piral  shape  reprixluction  is 
shown  in  Fig.  5.  The  maximum 
deviation  is  0(14  inch,  which  is  a 
r»*cordmg  repriKluction  accuracy  of 
o.ftfi  percent  when  expressed  in 
terms  of  the  maximum  turntable 
radius.  This  initial  precision  was 
obtained  without  directing  aiipre- 
ciable  etfort  toward  making  the 
svstem  a  precision  device. 

This  shaiM'  represents  about  the 
maximum  pressure  angle  that  coiiM 
be  follow.'d  with  the  straight-line 
follower  mishanism  l•ml)lo,ved.  To 
follow  the  pressure  angle  that  ap¬ 
proaches  7(t  degrees  on  this  shape, 
a  verv  smoothie  o(M>rating  follower 
guided  bv  b.'di  bearings  and  exert¬ 
ing  a  minimum  pressure  against 
the  pattern  was  reipiired. 

Tests  conducted  with  the  ap¬ 
paratus  indicated  that  variations 
in  plavback  vehicity  of  ■  (wr- 
cent  produccil  no  (lerceptible  change 
in  the  reproduced  accuracy  of  the 
intelligence.  The  reproduction  was 
also  unatTected  bv  reduction  in  taps' 
t1u\  which  CH'curred  during  the  first 
few  plavbacks. 

l.ifi'  tests  conducted  with  Hrush 
tape  iudii-ated  that  l.ttoO  plavbacks 
couhl  be  obtained  before  erratii'  re¬ 
production  of  th<‘  record  began  to 
iH'cur  This  erratic  reproiluction 
results  from  the  wearing  otf  of  the 
U.OOO.'i  in  coating  of  mag’ietite  on 
the  papi'r  base  When  it  occurs, 
the  ipiantitv  of  magnetic  materi;il 
is  reduced  to  such  a  point  that  the 
rejirtvibiccil  signal  has  iusutVu’ient 
strength  to  trigger  the  t1ip-tlo[i 
circuit  consistentiv 

Dv\ign  Data 

For  maiiv  at>i'Iicat ions  in  which 
a  short  memory  of  onlv  one  or  two 
cvcles  is  rc>|uire>t.  paper  t.xj'e  can 


no.  S  Shoa  thop*  nptoducllon  itom 
mognalic  tap*  r*cordlnq 


FIG.  S-  Id*al  peaks  Irom  reproduclaq 
h*ad  (A)  and  actual  paaki  (B)  thowlnq 
how  noU*  can  all*ct  liqnal  (tlop*!  ar* 
exaqq*rat*dl 

be  used.  If  a  record  were  lalled 
upon  for  mort'  than  a  thousand  re¬ 
productions,  it  would  be  necessar.v 
to  u.se  a  metal  tape. 

The  choice  of  multivibrator  fre- 
i|uency  is  influenced  by  several 
factors  The  frenuency  response 
of  the  system  determined  what  the 
maximum  square- wave  frequency 
could  be  while  still  maintaining  a 
good  siiuare-wave  tlux  i  haracteris- 
tic  in  the  tat>e.  .\  high-fre<|uency 
s<|uare  wave  is  desirable  from  the 
viewpoitit  of  filtering  the  tlip-tloji 
output.  The  time  ctuistant  for  an 
•averaging  filter  to  smooth  out 


lower-fre<iuency  waves  would  im¬ 
pose  greater  phase  lags  in  the  sys¬ 
tem’s  re.sponse. 

On  the  other  hand,  a  low-fre¬ 
quency  .stpiare  wave  i.s  also  desir¬ 
able.  It  will  increa.se  the  precision 
of  the  system,  particularly  if  the 
flip-flop  circuit  were  to  behave  so 
that  it  triggered  at  different  grid- 
voltage  magnitudes  during  different 
cycle.s  because  of  possible  circuit 
instabilities. 

Optimum  Frequency 

With  an  ideal  square-peaked  flux 
wave,  an  immediate  reversal  of  flux 
occurs  in  the  tape  and  the  voltage 
output  of  the  recording  head  con- 
sist.s  of  spikes.  Since  the  slope  of 
the  spike.s  would  be  infinite,  varia¬ 
tions  in  magnitude  of  the  flip-flop 
grid  voltage  would  cause  no  varia¬ 
tions  in  the  time  at  which  the  flip- 
flop  triggers.  This  ideal  is  shown 
in  Fig.  ri.\.  Changes  in  grid  volt¬ 
age  from  a  to  h  or  o,  to  h,  will  not 
affect  ratio  f,  T. 

However,  the  reproduced  peaks 
are  a.s  shown  in  Fig.  fiB  This 
deterioration  results  from  the  fre¬ 
quency-response  limitations  of  the 
reproducing  head  and  the  fringing 
and  demagnetization  effects  that 
iK'cur  when  the  tajie  flux  changes 
polarity.  Let  it  be  assumed  that 
the  tlip-llop  circuit  doi's  not  always 
trigger  at  a  uniform  level  of  grid 
voltage  but  that  it  might  trigger  at 
grid  voltages  varying  between  the 
extremes  nh  or  Then  maxi¬ 

mum  Af,  _  t,  utx  —  U  ms  and,  due 
to  the  slope  of  peaks  .1  and  H  ■  Fig 
.Tl  the  intelligence  can  have  a  maxi¬ 
mum  variation, 

^  j  A  f(|  M4X  --  t 

It  is,  therefore,  desirable  that  the 
peak  wavefronts  have  a  slope  ap- 
jiroaching  infinity  to  minimize 
At  .  .'since  A/  K  Af  'T  and 
i  1  T,  then  i  should  be  kept  low 
yet  high  enough  to  transmit  read- 
il.\  the  highest  frequency  of  the 
intelligence. 
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Quench  Controller 
for  Steel 


lni|irov(‘«i  rontrol  of  (|u(‘iu'ii  tinu*  in  cooling  lic;it-trcatc<l  j^tccl  parts  is  olitaincti  l»y  taking 
advantage  of  the  fact  that  hot  steel  is  not  ferromagnetic.  The  coole«l  part  hcconies  mag¬ 
netic  and  changes  fhi\  linkage  hctween  inductors  so  that  an  amplified  signal  actuate!-  alarms 
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At  high  T»;MHKRATlRf;s  Clbovv 
750  C),  stft‘1  assunu's  a  crys- 
talloKraphic  structure  known  as 
austenite,  which  is  not  ferromaK- 
netic.  On  coolinjr,  the  austenite 
tends  to  chan^re  to  other  structures 
which  have  undesirable  mechanical 
properties.  Formation  of  these  un¬ 
desirable  structures  takes  time, 
however,  and  may  be  prevented  b> 
coolinir  the  part  very  rapidly. 

Quenching  in  cold  water  i)roviiles 
the  most  rapid  as  well  as  the  most 
economical  method  of  ciKjlinjf.  If 
the  coolinir  is  fast  enough,  the  aus¬ 
tenite  will  remain  until  the  steel 
reaches  a  temiierature  known  as 
.M.  (martensite-start),  which  de¬ 
pends  upon  the  composition  and  is 
usually  between  100  and  400  C.  On 
further  coolinjr,  the  austenite  pro¬ 
gressively  transforms  to  a  struc¬ 
ture  known  as  martensite,  whii  h  is 
desirable  from  the  standjioint  of 
mechanical  properties  and  happens 
also  to  be  ferromatmetic. 

If  rapid  coolin^r  is  continued  be¬ 
low  the  .M.  temiH-rature.  through  the 
ranffe  where  martensite  forms,  the 
stresses  .set  up  by  its  formation  are 
likely  to  crack  the  part,  making  it 
worthless.  Thus,  the  part  should 
be  renmved  from  the  <p*ench  tank 
when  it  reaches  the  .M.  tempera¬ 
ture. 

.•Xctually.  the  steel  at  the  surface 
of  the  part  ccmjIs  more  rapidly  than 
the  steel  in  the  interior,  and  may 
include  a  considerable  jiercentaKe 
of  martensite  while  the  interior  is 


still  completely  austenitic.  Usually 
the  metallurgist  would  like  to  stop 
the  *|uench  at  such  a  point  that  the 
piece,  on  removal  to  the  air,  will 
equalize  out  at  about  the  M.  tem¬ 
perature. 

Up  to  the  pre.sent,  the  best  avail¬ 
able  instrument  for  controlling  the 
quench  has  been  a  clock  but  this 
meth(Kl  has  three  drawbacks: 

The  M.  temi>erature  desired 
varies  siR-nificantly  from  lot  to  lot 
of  steel.  To  determine  it  experi¬ 
mentally  recpiires  additional  equip¬ 
ment,  expense  and  delay. 

Kven  when  the  M.  temperature 


is  known,  the  time  of  tiuench  neces¬ 
sary  to  reach  it  de|H!iids  upon  the 
size  and  shape  of  the  .steel  part.  To 
fix  this  time  either  additional  ex- 
iwrimental  work  or  hit-and-miss 
tryiiiK  is  necessary. 

The  quenchinK  tirm.*  ti>  reach  a 
fixed  tenH>erature  does  not  stay 
constant  but  changes  significantly 
Iwcause  of  tluctuation.s  in  such  fac¬ 
tors  as  the  temiK'ratuie  of  the  part 
when  quenching  slart.s,  the  amount 
and  character  of  oxide  .scale  on  the 
surface  of  the  .steel  prior  to 
quenching  and  the  temperature, 
agitation  and  impurity  content  of 


Inilrumsnt  at  Ult  rinqi  ball  and  Uqhls  lamp  whan  haat  traalad  alaal  part  hat  baan 
quanchad  tuiliclantlr  in  cold  walar 


Ih*-  i(ijfn('hinir  »at*T  that  in  un«*<). 

It  Man  thdijirht  that  these  diffi¬ 
cult  ien  could  Ik*  overcome  by  ob- 
tainintr  a  niirnal  from  the  part  it¬ 
self  at  the  time  that  martensite 
formation  l>ejfan.  To  do  thin,  ad- 
vantaire  could  Im-  taken  of  the  matr- 
netic  nature  of  martensite.  Ah 
metitioned,  it  i.n  >renerally  desirable 
to  interrupt  the  ipiench  when  the 
part  would  e<|ualize  near  or  at  the 
•M.  temperature,  the  surface  |Kir- 
tionn  liein/  Im-Iow  -M.  at  the  instant 
the  i|uench  in  stopped  and  the  in¬ 
nermost  p<>rtions  t>ein»f  above  M.. 
Accordiiuflv ,  the  r-iitnal  is  desired 
Mot  at  the  iiintant  that  tin-  first 
trace  of  matrnetic  material  ap|M-ain 
at  the  surface  of  the  Jiart,  but 
rather  after  marten.site  formation 
has  ocrurrtd  to  a  depth  predeter- 
mined  b\  the  metallurgist. 

Design 

The  lolloA'inir  reipiirements  were 
collsldereil  in  the  design  of  the  con- 
t  roller  • 

It  mu.st  accommtsi.ite.  a  wide 
ranjre  of  nizes  ainl  shapes  and  indi¬ 
cate  the  amount  of  martensite  for¬ 
mation  to  a  stchmI  deirri'e  of  accu¬ 
racy.  The  measurem<-nt  must  be 
itide|H'ndent  of  the  position  of  the 
part  within  the  (piench  *ank  and 
not  la*  affected  by  temperature  or 
ayitation  of  the  ipienchiiirr  meiiium. 
The  controller  must  be  sulliri«*ntly 
free  of  drift  to  reipiiri*  only  ia*ca- 
sional  recalibration.  it  must  indi¬ 
cate  the  control  pidnt  with  a  visual 
and  audible  alarm,  and  it  must  not 
interfere  with  normal  praclii-e. 

The  heart  of  the  controller  is  a 
system  of  coils,  e.ssentially  a 
lisisely-cou|>led  air-core  trans¬ 
former  vvhivh  is  placi'ii  in  the 
•piench  tank.  Introiiuction  of  ferrt>- 
muirnetic  material  in  the  trans¬ 
former  tle’d  changes  the  Ilux  link- 
aire.s  la-twcen  the  ilriver,  or 
IiriiTiary  coil,  an<t  the  pickup  or 
sis*ondary  ci>i!s,  re.stiltin^  in  a  net 
useful  siynal.  The  choice  of  coil 
conliy'uratii>n  is  determined  laryely 
liv  the  available  space  and  the  sen¬ 
sitivity  and  stability  re<piiri*ments. 
In  any  case,  the  controller  as  a 
whole  should  be  desii;ne<l  to  bal¬ 
ance  i>ut  .iiiv  tionvaryiny  siynal 
from  the  inherent  coupling  In'twei-n 
the  coils  .IS  an  air-core  transformt'r. 
from  th«  surrounding  may'in-tic 
couidiny  p.iths  and  from  the  eddy 


currents  of  nearby  conductintr 
masses  and  of  the  .sample  it.self. 

.Matfnetic  rtux  in  the  coil  system 
is  directly  projiortional  to  the  ex¬ 
citing  current  and  hence  in  phase 
with  it,  while  induced  voltaKes  are 
pro|M>rtional  to  the  rate  of  chanir** 
of  rtux  and  therefore  lajt  ‘.Kl  di*trrees 
liehind  a  sinusoidal  excitintr  cur¬ 
rent.  Isince  eddy  currents  them¬ 
selves  are  alreaily  the  (irmluct  of 
electromajriietic  induction,  the  in¬ 
duced  voltaye  caused  in  the  pickup 
coil  by  iHldy  <iurrent.s  in  adjacent 
metallic  objects  lairs  an  additional 
(to  de|fri*es  lH*hin<l  the  ilirectly  in- 
•lucefl  voltaye  la-tween  the  driver 
and  pickup  c<dls.  It  is  therefore 
(Htssible  to  balance  out  the  eildy- 
current  pickup  separately  from  the 
ilirectly-intiiicetl  voltaye.  This  bal¬ 
ancing  can  be  done  either  in  the 
coil  sy.st<*m.  or  by  injectinif  prop¬ 
erly  phased  voltairi*s  into  the  con- 
tr<dler  amplifier. 

Coil  Circuit 

The  •lesiirn  of  the  coil  system  is 
shown  in  Fiy.  1.  The  centrally  bl¬ 
eated  driver  coil  excites  two  identi- 


riG.  1  System  o(  coils  installed  In 
quench  tank 


cal  pickup  coils  equidistant  from 
the  driver.  The  pickup  coils  are 
lainnected  in  series  opjaisition  .«o 
that  the  voltaires  induced  in  them 
cancel  as  lonu  as  the  mairnetic 
eotipliiiir  in  the  two  halves  of  the 
system  are  eipial.  This  system  was 
chosen  Ijecause,  for  the  hiirh  bal¬ 
ance  ratios  reipiired,  greater  sta¬ 
bility  is  obtained  from  a  jreometri- 
cally  balanced  system. 

When  a  ferromairnetic  piece  is 
intnsluced  in  the  upper  reifion,  the 
couplinir  between  the  driver  and 
upper  picku[>  is  increased,  raisinir 
the  induced  Voltaire  in  the  iippi'r 
Coil  and  resiiltinir  in  a  net  siirnal 
at  the  output  terminals.  For  a 
piece  of  iriven  overall  dimension.^, 
the  unbalance  siirnal  is  a  direct 
function  of  the  thicknes.s  of  the 
maynetic  cross  .section. 

Only  one-half  of  the  coil  system 
can  be  u.scd  as  a  work  space,  since 
a  sample  in  the  other  half  would 
cause  a  siirnal  of  opposite  phase: 
a  sample  straddliny  the  driver  coil 
yields  no  net  siirnal  at  all. 

Fxact  balance  between  the  two 
pickup  coils  could  be  obtained  in 
three  ways:  mechaiiieally,  by  sliirht 
adjustments  in  the  position  of  one 
of  the  coils:  maynetically,  by  intro- 
diiciny  a  small  pii*ce  of  steel  in  the 
half  with  the  lower  coiipliny:  and 
electrically,  by  windiny  ont*  of  the 
coils  with  a  few  more  turns  than 
the  other,  brinyinir  out  a  tap  from 
a  previous  turn  so  that  the  tapped 
.section  .straddles  the  balance  point 
and  connect  iny  a  potentiometer 
acros.s  this  .section  of  the  coil.  The 
electrical  method  of  balance  was 
chosen  to  permit  kK'ation  of  all  ad¬ 
justments  and  controls  on  the  front 
panel  of  the  controller. 

With  reasonable  care  in  the  oriy- 
inal  construction  of  the  I'oil  sys¬ 
tem.  the  tapped  section  needs  to 
cover  only  a  few  percent  of  the 
total  turns  of  its  coil.  In  the  in- 
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FIG.  3^  Circuit  ol  colt  atranqomont  and  oloctronlc  portion  oi  tho  quonch  controllor.  Tho  lower  pickup  coll  rotuma  to  Y  - 


strunitnt,  howe%’er,  this  same  ad¬ 
justment  is  used  to  establish  the 
control  point  (see  t>eIo\v).  There¬ 
fore  the  tapped  section  of  the  upper 
Coil  covers  about  20  percent  of  the 
turns.  A  ten-turn  wire-wound 
I)otentiometer  is  connected  across 
this  section  to  |)ermit  adtspiate  sen¬ 
sitivity  of  adjustment. 

The  above  balance  is  irood  only 
for  those  signals  which  are  derived 
from  direct  couplinir  between  the 
driver  and  pickup  coils;  eddy-cur¬ 
rent  balance  must  be  obtained  sepa¬ 
rately.  These  signals  lay  90  de- 
yrees  la-hind  the  dir»'ctH-out>led  siy- 
nals.  To  balance  them  out.  a  few 
turns  are  wound  on  top  of  the 
upper  pickup  coil  and  connected  to 
a  rheostat  in  the  contro'ler.  This 
eddy-current  balance  coil  induces 
an  adjustable  siynal  of  proper 
phase  in  the  upia-r  pickup  coil. 

The  coil  size  and  .separation 
shown  in  Fiy.  1  may  seem  unduly 
larye  when  it  is  noted  that  the 
jiarts  to  be  ipienched  do  not  exceed 
twii  inches  in  diameter  by  eiyht 
inches  lony.  The  size  allows  the 
part  to  be  moved  about  in  the  tank 
duriny  (p'enchiny  in  a  -  ordance 
with  yood  heat-treatiny  practice. 

.A  block  diayram  of  the  controller 
is  shown  in  Fiy.  2.  Sixtyn-ycle 
power  w;is  chosen  for  coil  excita¬ 
tion.  Four  stayes  of  voltaye  amiili- 
fication  and  one  output  power  st^iye 
are  used. 

The  amplifier  circuit  is  shown  in 
Fiy.  .‘F  The  heater  of  the  first  twin 
triinle  is  ofs-rated  from  d-c  to  a\oid 
the  appearance  of  spurio  is  sixty- 
cycle  sipnals  at  the  input. 

-A  three-position  attenuator 
switch  after  the  first  staye,  with 
ratios  of  li*(i;10:l.  allows  for 
coar.se  ail  just  ment  of  the  quench 
controller  to  the  size  of  sample  to 
be  quenched.  .A  continuously  vari¬ 


able  pain  control  after  the  third 
staye  yives  fine  adjustment  be¬ 
tween  attenuator  steps.  The  third 
staye  is  tuned  to  the  fundamental 
frequency  of  the  system  by  means 
of  a  twin-T  feedback  network. 

The  available  amplification  in 
this  system  may  .seem  unduly  large, 
but  is  neces.sary  because  of  the 
combination  of  rather  small 
.samples  (2  x  2-inch  diameter  with 
a  10  to  20.percent  maynetic  cross 
.section)  with  a  rather  large  coil 
system  i  17 '-inch  1. 1).).  It  was 
considered  better  to  provide  the 
extra  gain  than  to  use  separate  coil 
systems  for  .samples  of  widely  dif¬ 
fering  size. 

From  the  final  staye,  the  signal 
goes  into  a  phase  discriminator 
whose  output  operates  a  sensitive 
d-c  relay.  This  relay  responds  only 
to  in-phase  signals  caused  by  in¬ 
creased  maynetic  coui)liny  in  the 
upper  half  of  the  coil  system. 

The  relay  contact  closes  a  six- 
volt  circuit  on  a  red  signal  light 
and  an  alarm  bell.  .A  jack  for  the 
■•onnection  of  remote  alarm  e<|uip- 
ment  is  also  provided. 

Monitor 

•A  built-in  two-inch  cathode-ray 
oscillo.scope  serves  as  a  balance  in¬ 
dicator  and  signal  monitor.  The 
signal  from  the  fourth  amidifier 
staye  is  ap|)lied  to  the  vertical  de- 
llec-tion  i>lates.-  The  horizontal 
I)lates  are  driven  by  a  sixty-cycle 
voltaye  of  fixed  amplitude  an<l 
phase,  adjusted  so  that  it  is  in 
I)ha.se  with  a  signal  from  the  coils 
caused  by  magnetic  unbalance 
alone. 

The  pattern  on  the  ert  is  a  hori¬ 
zontal  line  when  direct  as  well  as 
eddy-current  pickup  is  in  balance 
in  the  coil  .system.  A  pickup  unbal¬ 
ance  due  to  magnetic  differences  in 


the  halves  of  the  coil  system  cau.ses 
the  pattern  to  tilt.  This  can  be  cor- 
rectet!  by  .adjusting  the  (lutentiom- 
eter  acro.ss  the  tapped  coil  section 
(TILT  control).  An  eddy-current 
unbalance  causes  the  pattern  to 
open  up  into  a  loop.  This  is  cor¬ 
rected  by  adjustment  of  the  cur¬ 
rent  in  the  eddy-current  balance 
coil  (l.OOr  control). 

Operation 

In  o|>eration,  after  initial  balance 
has  been  established,  the  gain  con¬ 
trol  must  be  .set.  The  most  practical 
procedure  for  determining  the  gain 
.setting  appears  to  lx*  ;is  follows: 
prior  to  heat  treating  place  the 
steel  part,  which  is  then  ferromag¬ 
netic.  in  the  work  area.  Adjust  the 
gain  until  the  alarm  just  operates, 
and  read  the  gain  .setting.  Increase 
the  gain  by  a  predetermined  factor, 
which  depends  upon  the  amtgint  of 
martensite  desired  in  the  part  when 
the  quench  is  to  In?  stop|)ed. 

When,  during  heat  treatment,  the 
hot  part  IS  placed  in  the  quench 
tank,  an  increased  out-of-phase  com- 
ponejit  immediately  appears  in  the 
pickup  coil  because  of  eddy-cur¬ 
rents  in  the  part.  An  in-phase  com¬ 
ponent  df>es  not  appear  until  the 
surface  of  the  i)art  cools  to  the  M, 
temperature.  .As  c(H)ling  continues 
and  the  amount  of  magnetic  mar¬ 
tensite  in  the  part  grows,  the  in-  1 
phase  comiKinent  increa.ses  until,  at 
the  tire.set  amount,  it  trips  the 
alarm. 

The  quench  controller  was  de¬ 
veloped  for  use  in  the  metallurgical 
laboratory.  Its  reprtslucibility  of 
operation  has  lieen  established  and 
it  has  proved  amply  sensitive  and 
stable  to  indicate,  for  example, 
whether  there  is  10  or  20-percent 
martensite  in  steel  parts  of  widely 
varying  size. 
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nC.  1  Quodraflc  •l*ctroopUc 
•iBploy*  p«rp«ndkuior  h^ld 


FIG.  2  Un«ar  vl^ctrooptic 

•xhibit^d  bf  many  crystolt 


3  -  Ltn«or  maqn«to-optic  •H*€l 
cr*otM  rotary  polariiafioo 


Electrical  Color  Filters 

\ar\in^  (‘Irctrir  ami  nia^iirlM'  tirliN  art*  ii-rti  lu  roiilrol  color  oi  tran>niillc<l  li^ht. 
IViiici|»lc  of  iloiiMc  refraction  a|>|>lii-«l.  r*"«ls  of  jivstem  indicate  |M)>^il»Ic  <-olor  tele- 

viiiion  a|i|ilications 


ELWTRICAUA  ANK  MAGNfrn- 
CAM.Y  controlled  color  filters 
show  promise  for  application  in 
production  of  colored  motion  pic¬ 
tures  on  black  and  white  film,  in 
color  facsimile  transmission  sys¬ 
tems  and,  possibly,  in  color  tele¬ 
vision. 

Klectrical  color  filters  depend 
utHin  the  fact  that  certain  mate¬ 
rials  exhibit  the  property  of  bire¬ 
fringence.  or  double  refraction, 
when  elec-trically  or  maRnetically 
stressed'.  When  polarized  lijfht  is 
transmitted  throujfh  such  a  bire- 
frin»;ent  material,  a  color-control- 
lint;  phase  shift  may  U-  introduced. 
Tuiiintr.  or  chantrintr  colors,  may  be 
accomplished  mechanically'  by  ro- 
tatiiiK  the  avis  of  a  variable  phase 
shifter,  electrically  or  magnetically. 

Karly  electrical  color  filters  usint; 
crystals  of  line  sulfide  were  unsuc¬ 
cessful  since  the  crystals  were 
small,  colored  anil  cloudy*’.  Crys- 
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tals  of  ammonium  dihydrogen 
phosphate  or  ammonium  dihydro- 
geii  arsenate,  NH.H.l’O,  or 
NH.H,AsO.,  have  been  grown  and 
processed  for  optical  purposes" 
furnishing  more  useful  materials. 
Uecentlv  a  patent  has  Ix'en  granted’ 
relating  to  color  filters  of  this 
natuH". 

The  phenomena  which  can  be 
utilizeil  in  conjunction  with  polar¬ 
ized  light  in  the  electric  or  mag¬ 
netic  control  of  color  are:  the  linear 
electro-optic,  or  I’ockels  effect;  the 
quadratic  electro-optic,  or  Kerr 
effect ;  the  linear  magneto-optic,  or 
Faraday  effect;  the  quadratic  mag¬ 
neto-optic,  or  Cotton-Moiiton  effect ; 
and  the  effect  of  a  magnetized  mir¬ 
ror  on  the  plane  of  polarization  of 
an  incident  beam  of  light.  This  lat¬ 
ter  effect  is  called  the  magneto¬ 
optic  Kerr  effect. 

The  authors  have  verified  experi¬ 
mentally  the  feasibility  of  using 


each  of  these  phenomena,  with  the 
exception  of  the  magneto-oiitic  Kerr 
effect,  for  the  electric  or  magnetic 
control  of  color. 

Quadratic  Electric  Effect 

Of  the  electro-optic  effects  the 
most  completely  investigated  is  the 
quadratic  or  Kerr  effect  shown  in 
Fig.  1.  This  effect  is  exhibited  by 
many  substances,  notably  nitro¬ 
benzene,  which  become  birefriiigent 
when  electrostatically  stressed, 
their  birefringence  being  a  function 
of  the  electric  field  intensify.  If  a 
linearly-polarizeil  light  ray  passes 
through  such  an  electrically- 
stressed  substance,  it  is  -"plit  into 
two  component  rays,  known  as  the 
ordinary  and  extraordinary  rays. 
These  rays  are  polarized  at  right 
angles  to  each  other,  and  a  phase 
(difference  introduced  between  them. 
The  magnitude  of  the  phase  differ¬ 
ence  can  be  adjusted  by  control- 
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riG.  4  Quadrotic  maqn«to-opUc  •tltcl 
alfto  us»s  p«rp«ndiculor  tUtd 
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for  many  .<ubstaru-t*s  in  .such  rcfcr- 
cnce.s  a.s  the  “International  Critical 
Tables”. 

Linear  Electric  Effect 

The  linear  electro-optic  effect 
shown  in  Fitt-  2  is  exhibited  by 
many  crystals.  .As  in  the  (piadratic 
electro-optic  effect,  an  antrular 
phase  delay  is  intnxluced  between 
the  two  mutually  peri)endicularly- 
polarized  components  of  linearly- 
polarized  lijzht  as  the  li^'ht  passes 
throutrh  the  elect  ricallv-stressed 
substance.  In  the  linear  ele<‘tro-optic 
effect,  the  electric  fiehl  is  applied 
parallel  to  the  light  path,  and  the 
axes  of  resolution  for  the  two  com¬ 
ponents  of  light  are  determined  by 
the  crystal  structure.  The  angular 
phase  difference  intro<luced  be¬ 
tween  two  jK'rpendicularly  polarized 
components  is 

t  -  Ji  /'.if;  /M 

where:  8  =  angular  phase  ditler- 
ence;  /*  =  linear  el»*ctro-optic  con¬ 
stant  which,  in  general,  is  a  func- 
tiiin  of  the  wavelength  of  light; 
a  =  length  of  light  path  in  sub¬ 
stance  and  r  —  voltage  applied  to 
substance. 

Values  of  the  linear  electro-optic 
constant  are  not  readily  available, 
but  have  been  investigated'*. 

If  the  incident  light  is  linearly 
IKilarized,  the  emergent  light  will, 
in  general,  be  elliptic-ally  polarized, 
except  for  phase  differences  which 
are  (aid  multiples  of  ‘Ml  degrees  or 
integral  multiples  of  18(l  degrees, 
when  it  will  be  circularly  and 
linearly  polarized.  resj)e<  tively. 

Linear  Magnetic  Effect 

The  linear  magneto-optic  effect 
shown  in  Fig.  3  is  exhibited  by 
many  substances  in  all  states,  and  is 
evidenced  predominantly  by  a  rota¬ 
tion  of  the  plane  of  polarization 
through  the  angle  3,  and  by  bire¬ 
fringence  when  light  passes  through 
a  substance  parallel  to  a  magnetic 
field.  This  birefringence  and  rota¬ 
tion  of  the  plane  of  polarization,  or 
rotary  polarization  as  it  is  .some¬ 
times  called,  may  lie  explained  by 
assuming  the  plane  polarized  light 
is,  when  entering  the  magnetically 
stressed  substance,  split  into  two 
oppositely  circularly-polarized  com- 
jionents  which  travel  with  unequal 
velocities  in  the  substance.  Since 


the  substance  becomes  an  optically 
active  medium  under  the  intluence 
of  the  magnetic  field  the  ab.sorption 
coefficients  of  the  substance  for  the 
ordinary  and  the  extraordinary 
ray  are  different.  This  dififerent 
absor|)tion  of  the  plus  and  minus 
circularly-jMilarized  components  is 
called  circular  dichroism. 

Owing  to  the  angular  pha.se  shift 
introduced  between  the  two  op- 
{lositely  circularly-polarized  compo¬ 
nents,  and  to  circular  dichroism, 
the  light  emerging  from  the  mag¬ 
netically-stressed  substance  is  ellip- 
tically  polarized,  and  its  plane  of 
polarization  has  lieen  rotated 
through  the  angle  3. 

The  angular  rotation  of  the  plane 
of  polarization  of  linearly-polarized 
light  passing  through  a  sub.stance 
displaying  the  linear  eh-ctro-optic 
effect  is 

fl  »  Hull  cos  7 
where: 

J  =  angular  rotation  of  the  plane 
of  polarization  of  light;  H  = 
magneto-optic,  or  Verdet’s  constant, 
which  is  a  function  of  the  wave¬ 
length  of  light;  ll  —  magnetic  field 
intensity;  n  =  length  of  light  path 
in  substance  and  f  =  angle  between 
optical  path  in  substance  and  mag¬ 
netic  lines  of  force.  Values  of  the 
magneto-optic  constant  H  are 
readily  available  in  many  refer¬ 
ences. 

Quadratic  Magnetic  Effect 

The  ipiadratic  magneto-optic 
effect  shown  in  h’ig.  4  has  reieived 
the  least  attention  of  any  of  the 
usable  optical  effects  enumerated. 
As  in  the  quadratic  electro-optic 
effect,  the  field  is  jx-rtiendicular  to 
the  optical  jiath.  h'xperimentally 
this  eff«*ct  appears  to  lie  very 
promising  liecause  of  the  ease  with 
which  the  required  field  may  Iw 
produced  for  some  substances. 

.As  we  know,  birefringence  and 
rotary  polarization  are  exhibited 
by  many  substances  in  the  ab.sence 
of  externally  applied  electric  or 
magnetic  fields.  These  materials, 
along  with  the  phenomena  already 
enumerated,  permit  the  develop¬ 
ment  of  devices  which  can  intro¬ 
duce  either  fixed  or  variable 
amounts  of  phase  difference,  or 
rotate  the  plane  of  polarization  of 
light  by  fixed  or  variable  amounts 
according  to  the  magnitude  of  the 


ling  the  electric  field. 

On  emergence,  the  light  which 
was  plane  polarized  when  entering 
the  substance  will,  in  general,  have 
become  elliptically  polarizeil.  For 
certain  values  of  electric  field  in¬ 
tensity  the  emergent  light  will  be 
circularly  polarized,  ami  for  certain 
values  plane  polarized.  In  the  quad¬ 
ratic  electro-optic  effect,  the  elec¬ 
tric  field  is  p«-rpendicularly  applied 
to  the  light  path.  The  angular  pha.se 
difference  introduced  la-tween  a 
component  of  light  polarized  in  the 
plane  of  the  electric  field  and  a 
component  jadarized  normal  to  the 
plane  of  the  electric  field  is 

«  -  2  r  JaP 

where  8  =  angular  phase  differ¬ 
ence;  J  the  Kerr  constant,  which 
in  general  is  a  function  of  the 
wavelength  of  light;  n  =  length  of 
light  path  in  substance  and  f'  — 
electric  field  intensity. 

The  Kerr  constant  J  is  tabulated 
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•*k-ctr»<  or  mairriftu'  firlti,  lh»-  nu-- 
chanical  thf  thii-kiu-HK  of 

thr  (oikHtarui-  or  th«'  forHu-ntratioii 
of  a  ■•oliitioii. 

Theory  of  Color  Piltert 

A  Hinipli*  optual  lalioil 

a  (KilarMcot***  in  nhown  in  Fiir.  5. 
Tilt'  polarira-r  aini  analyzer  may  ia- 
Nicol  prinmn,  or  nhf<*t!i  of  Polaroid. 
Thr  lai.arizfi'  and  analyz*^  tran.Hmit 
liKht  vibratint;  in  a  t^ivcn  noiint* 
only,  lairht  viliratiiiK  in  other 
.Helinen  in  either  totally  retleeted  a.n 
in  the  Nieol  prinm,  or  ahnorla-d  a^ 
in  1‘olaroid.  If  liirht  incident  upon 
the  polaiizer  in  completely  un|)ol:ir> 
ized,  the  maximum  tran.Jmin.nioii 
throUKh  the  polarizer  approaihe-* 
oil  |«-rient,  althouK'h  niirface  re- 
thn'tionn  and  internal  ahnorption-* 
reduce  thin  fijfui'e  to  .Home  extent. 

Standard  derivationn  yield  e«jiia- 
tionn  for  the  intennity  of  liirht 
emerr.'in|f  from  the  iHilarineope. 

i'*  “  tn**  A  J 

/  ['  mil’  4 

vvhi-re  /"  the  inteii.Hity  of  the 
emeryrent  li/ht  when  ladarizer  and 
atialy/.er  are  parallel;  /'  the  in¬ 
tennity  of  the  l•nler^.'ent  lir.'ht  when 
polarizer  and  analyzer  are  [M-rpen- 
dicular  tcron.nedi.  /  iiiten.nily 
of  unpolariz.ed.  incident  liv'lit  and 
.  the  aliyrular  pha.ne  dltfereiice 


intro<luced  t>y  the  pha.ne  device. 
It  nhould  !>»•  noted  that  for  l>oth 
the-e  eipiation.n  the  principal  axin 
of  vihration  of  the  pha.ne  device 
in  at  to  deir  to  the  plane  of  (Milariza- 
tion  of  the  ixdarizer. 

The  aiiKulur  phase  difference  5 
can  U'  either  fixed  or  variable.  If 
a  fixed  pha.ne  ditlerence  is  intro- 
dliceil,  I,  is 

^  ra 

*  X 

where  ?,  fixed  phase  difference 
intriKluced;  r  proportionality 
factor  vshich,  in  general,  is  a  func¬ 
tion  of  wavelen>fth ;  u  lenyrth  of 
liyzht  path  in  device  and  >  wave- 
leiiirth  of  liyzht. 

If  a  variable-pha.ne  device  is  u.ned, 
the  iiha.ne  difference  introduced  is 


where  'j.  varialile  phasi-  difference 
intriMliiced ,  h  constant  of  pro¬ 
portionality  which,  in  yretieral,  is 
a  function  of  the  wavelenyrth  of 
liyzht,  and  the  lenyrth  of  the  optical 
path  and  f  (/)  some  function  of 
the  field  intensity. 

Siib.-tit'.itinyr  the  expression  for 
in  the  inpiation  for  /": 


I'hus  /"  is  a  maximum  at  those 
wa\elenyrths  where  cii  is  erpial  to 


FIG.  (  Two'tiaq*  •l•clrlcally  -  con 
Irol  ed  color  iiltot  Ironamltt  qroon.  rod 
or  bluo  liqhl 


some  inteyzral  multiple  of  Assum- 
inyr,  for  instance,  that  rn  is  cho.nen 
to  he  eipia!  to  1>.,  where  ). .  is  the 
waveleiiyzth  of  the  color  which  it 
is  desir»‘d  to  transmit,  the  expres¬ 
sion  for  /''  becomes 

/  '  ,-.n 

A  ‘transmission  maximum  will 
iK'ciir  at  /.,  and  adjacent  transmis¬ 
sion  minima  will  iK’cur  at  8  7). 
and  8  ;t/  .  I  neytlectiny:  disjHTsionI . 

foiir-wavelenyrth  jihase  device 
was  cho.nen  an  an  example  because, 
if  the  wavelenyrth  of  maximum 
transmission  is  chosen  as  53,7  mu, 
then  the  three  wiivelenyrths  of  in¬ 
terest  will  be  identical  to  the  wave- 
lenyrths  of  liyrht  refern-d  to  as 
Primaries  A,  as  recommended  by 
the  SiilK'ommittee  on  (’olor.  Panel 
Six  of  the  Radio  Technical  Plan¬ 
ning  Hoard. 

As  a  simple  example  for  the  mayr- 
netic  control  of  color,  assume  the 
fixed-phase  device  to  be  a  foiir- 
wavelenyrth  jilate  for  the  yzreen 
primary.  With  polarizer  and  an¬ 
alyzer  parallel,  the  transmitted 
liyrht  will  lie  preen.  Hy  in.sertinp  a 
variable,  mapnetically-cont  rolled 
phase  clevice  between  analyzer  and 
polarizer,  in  addition  to  the  fixed- 
|ihase  device,  and  adjiistinp  it  so 
the  anple  of  rotation  of  the  polariza¬ 
tion  plane  of  the  transmitted  lipht 
is  itO  dep.  the  lipht  emerpinp  from 
the  whole  system  will  be  the  com- 
I'lement  of  the  preen  primary.  The 
rotation  throiiph  90  dep  achieved 
by  the  mapnetic  device  has  the 
effect  of  chanpinp  the  transmission 
characteristic  from  a  cos'  to  a  sin’ 
curve.  The  W  dep  rotation  in  sp.ace 
could  also  be  obtained  by  a  variable 
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114 


i 


electric-phase  device  adjusted  to 
one-half  waveleiiKth. 

As  a  second  example,  ccmsider 
the  possibility  of  passinir  white 
lijjht  throutrh  more  than  one  judar- 
iscojH?.  The  intensity  of  the  emer- 
trent  lijrht  will  1m*  the  prtKluct  of 
the  transmission  characteristics 
for  each  individual  polariscope. 

A  two-8ta)re  electrically-con¬ 
trolled  filter,  which  has  been  built 
and  operated,  is  indicated  in  Fijr. 
fi.  The  first  sfajre  consists  of  a 
fixed-phase  device  in  which  cn  is 
maile  e<|ual  to  8/,..  The  value  of 
),  is  chosen  to  Im*  .">35  m.ii,  the  green 
[irimary.  The  eight-wavelength 
plate  is  inserted  between  polarizer 
/'  and  analyzer  The  transmis¬ 
sion  characteristic  for  the  first 
stage  is  shown  in  Fig.  7.A.  With 
the  eight-wavelength  phase  device, 
the  maxima  adjacent  to  >.  tK'Cur  at 
8  9/..  and  8  7/..  Thus  three 
maxima  in  the  visible  portion  of  the 
spectrum  define  the  three  primaries 
of  interest.  The  second  stage  con¬ 
sists  t>f  a  fixed-phase  device,  in 
which  cfl  is  made  e<iual  to  2>,.  and 
a  variable-phase  device  Vl‘l>,  both 
in.serted  lM*tween  polarizer  /',  and 
analyzer  /*,.  The  variable-phase  de¬ 
vice  u.sed  in  the  actual  filter  is  a 
2  in.  X  2  in.  crystal  of  ammonium 
ilihydrogen  phosphate.  With  no 
voltage  applied,  the  transmi.ssion 
ch.iracteristic  of  the  second  stage 
is  due  to  the  two-wavelength  plate 
only.  The  maximum  of  this  .second 
stage  iKTurs  at  the  green  primary 
and  green  is  transmitted.  The 
transmission  characteristic  for  the 
filter  set  to  transmit  green  is  illus¬ 
trated  in  Fig.  7  H. 

Electric  Control 

If  voltage  is  applied  to  the  vari¬ 
able-phase  device  in  one  direction, 
the  phase  difference  intrtMluced  will 
add  to  that  due  to  the  fixed-phase 
device,  shifting  the  peak  of  the 
transmission  curve  to  coincide  with 
the  red  primary  The  reipiired 
phase  shift  is  obtained  by  applying 
.ipliroximately  1..700  volts  to  the 
crystal.  If  the  voltage  is  now  ap¬ 
plied  in  the  opposite  dirwtion,  the 
phase  difference  subtracts  from 
that  intnxluced  by  the  fixed  phase 
device  and  the  peak  is  shifted  to 
coincide  with  the  blue  primary 
These  transmission  characteristics 
are  illustrated  in  k'ig.  7  C. 

For  a  color  seijuence  of  red. 


riG,  7  — Trantmtsston  charactarUltc  ol  lltit  itaq*  (A)  thowt  qr«»n  primary  and  adia- 
c*nl  r*d  and  qrnnn  maxima.  With  no  Yollaqo  ooplled  (B)  only  qroon  paiM*  locond 
ttaqe.  Soquenca  oi  4.S00v.  0  r  and  -  4.S00t  (C)  yloldt  bluo.  qroon  and  rod 


green  and  blue  the  voltages  to  Im* 
successively  applied  to  the  crystal 
are:  jilus  4,5(8)  volts,  zero  volts, 
minus  4,500  volts.  Since  these  volt¬ 
ages  are  of  e(|ual  magnitudes  and 
are  applied  for  ecpial  times,  the 
average  voltage  is  zero.  Direct 
voltage  can  be  applied  to  the  crystal 
for  no  longer  than  one  .second  with¬ 
out  damaging  the  unit.  This 
methotl  of  color  control  results  in' 
a  feasible,  electrically  controlled 
color  filter. 

The  system  yields  colors  approxi¬ 
mately  50  jiercent  pure  when  an 
eiiuienergy  source  is  u.sed.  Other 
.systems  using  two  crystals,  and 
based  on  the  principles  of  the  ex¬ 
amples  de.scribed  above,  yield  colors 
which  approach  purities  of  90  to 
95  |H*rcent.  The  required  wave¬ 
forms  in  this  system  pt*rmit  the 
use  of  standard  electronic  switch¬ 
ing  techniques. 

Crystals  in  the  system  de.scribed 
may  Im*  replaced  by  any  of  the 
electrically  or  magnetically-con¬ 


trolled  variable-phase  devices  enu- 
merat€*d  earlier. 

The  total  thickne.ss  of  the  two- 
stage  filter  may  be  reduced  to  .some¬ 
what  less  than  one  inch.  Although 
the  field  angle  through  the  crystal 
is  limited  to  6  to  8  degrees,  the 
optical  system  can  Im?  designed  .so 
as  to  circumvent  this  limitation. 


Rkkerknces 

(  I  >  T.  tU*  I'olor  Uion  wllh 

KJ«‘CtrU*al  4'4»lor  F'tit*  tm,  Tr/rttMoii  J 
.s7»orfM«i'^  U'or/ii,  1^39 

<2)  Oltfrh^tn,  Kin  Karl»4‘nlU  htr4  laW. 

Ft  rtxnirr  u.  FuHktrvhn  .  27,  p  5r»n. 

<3)  M  V.  Artlt-nn**.  Kin  n4*UfM 
farlx'niichtrflHiM  f  iritent«ilat>>*Karn  «>4lcr 
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Gain-Bandwidth 

Nomograph 


Ki|tiali<>ii«  iiivol\i‘<i  ill  of  »iii^l«‘-tiiti<‘<l  uiii|ili(icr  rirniit**  an*  inrorporatt'il  in 

out*  lari'!*  iioiiio<:ra|ili  to  •|>r«*<l  up  !l(*«i|:ii  I'aitiilatioii'.  Sliou>  o\rrall  (*tft*«'t  ol 
\ar\in<:  lli«*  paraiiM*l!*r>  v%li«*ii  «<*(-kiii|:  tin*  ino»t  rroinnnical  tiilo*  arraii|'<*ni(*iit  for 

«i«*'ir»-il  I'ain  aiiii  liainlv\  i«ltli 


THK  <leHi(fn  of  vaciiiim-tulM- 
arn|ilifiers  involvoi  ttHtorni- 
iiunir  the  niaximum  >ram  and  or 
t>andwidth  ii.^inK  the  most  *v<i- 
noniiral  tiilx-  arraniroment.  The 
mo.'«t  practical  ftrr<l-approxima- 
tion  calculation  for  siniflc-tuncd 
circuits  auch  as  casiailcd  syn¬ 
chronously  tuned  i-f  stav'cs  was 
found  to  1h*  f».  and  the 

nomoKraph  on  the  following 
I>aire  was  therefore  based  on  this 
ratio  The  nonioirraph  encom¬ 
passes  all  of  the  interdependent 
e<piations  used  in  amplilier  de- 
sijoi.  hence  shows  the  effect  of 
variations  in  eai  h  parameter  on 
the  others. 

Practical  values  of  t»,  and 
that  include  the  efftvt  of  the 
coupling  networks  can  he  found 
hy  takiinf  approximately  per¬ 
cent  of  the  maximum  fi,  and  UiO 
IMTcent  of  thi'  value  of  (',  iK'iveti 
in  tube  manufacturer’s  data. 
This  makes  the  usable  vrain-band- 
width  about  5d  percent  of  the 
itb-al,  or  rouy'hly  one-half.  This 
relationship  is  found  in  Table  I 
The  nomoy'raph  solves  the  fol¬ 
lowing'  equations: 


V  /  H  I 

I  •  />• 

\  ■  H  t 

t/<  i,«  .  ,1 

It  I  J.»  , .■> 

I  ..  1  J. t; 

\v In-re  Q  /i  .11  ('  circuit 

•  inality.  t  circuit  restinant 

fr<><|nencv.  /»  d-db  band w nit  h. 

I  sta>;<-  v'ain.  (i'_  tubi- 


By  CHESTER  W.  YOUNG 

t  Unfjint  *  r  i.M/  f 

t' h  ft  rttnn  1  rii'f/  tiuniiimr  Stttffi 
f  I'u/frr  •<ir«*rfiff  t  ttrp 

hxrtjtt,  t’nlif 


t  raiisconductance,  total 

dampinir  resistance,  (',  total 
shunt  caimcitance,  -  maxi¬ 

mum  usable  irain,  and  (’.i, 
total  eflei-live  jrrid-plafe  capaci¬ 
tance. 

Since  the  tiandwidth  between 
two  d-db  frequencies  of  a  tuned 
circuit  is  equal  to  the  d-db  fre¬ 
quency  of  a  parallel  or  series  R-C 
circuit,  the  nomograph  can  be 
used  also  for  video  tyiH-s  of  cir¬ 
cuits.  .-Mso,  as  K(|.  .")  states  that 
bandwidth  is  indejiendent  of  L, 
the  nomnirraiih  iirnores  L.  I'se 


Table  I— Examples  of  Ideal  and 
Practical  Tube  Capacitancee 


■  DIM. 

ImU  , 

1 

1  ^  ^ 

1  \ 

i:, 

Tms- 

uu.f 

\ 

1 

nil 

a\r: 

II  0 

1 

!  *1  0 

16  11 

^  \  K  *> 

1  11 

1  2  K 

a 

::»o 

I’ll  M  Til 

\i 

Tuin- 

<  .O 

'  *  vux 

1 . 

T>,.- 

\  eef 

ee.f 

-- 

nil 

o\i  : 

i:  11 

n  0 

2  r>  0 

.tiL’ 

hVK’i 

I  t  t 

i 

II 1 

:»:k 

1 

of  this  nomoKraph  is  best  illus¬ 
trated  by  an  example. 

If  the  known  values  are  /. 
do  me,  R  -  1  me,  C,  =  lt»  /ipf, 
f,’.  .5.000,  and  C„r  =  0.0082 

/i/jf,  find  the  values  of  Q,  AR,  A, 
R,  and 

Step  1 ;  Aliifn  iioints  /.  •=:  dO 
me  and  R  —  1  me,  and  read  Q 
do. 

."step  2:  .Alijfn  points  (’,  —  IG 
/(/if  and  fi,  =  .'>,0110.  and  read 
AR  .'ll)  me. 

Step  d.  Alii'ii  AR  .'>0  me 
and  R  1  m.-,  and  read  -t  ~  .50. 

Ste|>  4:  Alitrn  .-t  .>0  and  f»« 

.5.1100,  and  read  R,  —  10.000. 

Step  4  I  alternate  I  :  Since  the 
loadiiiK  resistance  is  directly  re¬ 
lated  to  bandwidth  and  shunt 
capacitance  by  means  of  Ki).  .5, 
it  may  be  found  by  aliirnitof  R 
1  me  and  IG  /i/if,  irivinir  R, 

10.000  ohms  as  before. 

Steji  .5:  To  a.scertain  whether 
.4  .do  in  Step  d  is  a  stable 
value  of  Kain.  a  criterion  of  feed¬ 
back  throuy'h  the  tube  y'rid-plate 
capacitance  causinK  oscillation  is 
determined.  If  the  attenuation 
from  plate  to  irrid  is  set  eipial  to 
the  amplification  from  irrid  to 
plate  as  the  critical  value,  then 
the  desired  jrain  must  be  less 
than  the  maximum  usable  jrain. 
The  value  .4„..  is  approximated 
by  dividing  R,  by  the  reactance 
of  Top  and  thinkinif  of  this  at¬ 
tenuation  as  a  ney'ative  irain. 
This  holds  true  when  the  input 
and  output  impedance  are  the 

Continued  on  pogc  11SI 
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THERE’S  SO  MUCH 
ORE  PUT  INTO  EACH 
Jinch  PART,  THAT  . . . 
YOU  GET  MORE  OUT 
OF  IT! 


Available  at  lead¬ 
ing  electronic  job¬ 
bers  —  everywhere 


1026  South  Homan  Avo.,  Chicago  24,  Illinois 


Subsidiary  of  Unitod-Corr  Faitenor  Corporation,  Cambridge,  Mats. 


Conn  Manufacturing  Corporation 


Each  Cinch  component  is  testimony  to 
Engineering  vision  and  design  ...  to 
the  exactitude  demanded  in  its  manu¬ 
facture  and  the  appropriateness  and 
durableness  of  its  materials. 

In  commercial  and  National  emergen¬ 
cies  CINCH  is  available  and  ready. 


Gain-Bandwidth  Nomograph  (Continued! 


a*  in  a  multiatapre  ayn-  =  0.0082  pifit  and  reading  X  =  as  65  on  the  .4...  scale.  This 

rhronous  tuned  i-f  amplifier.  The  6.5  x  10*  ohms.  Now  alijfn  this  value  is  greater  than  the  desired 

reactance  of  is  determined  value  of  .Y  and  Hi  =  10,000  and  gain  of  50,  so  the  amplifier  is 

by  alivning  /.  =  30  me  and  read  the  maximum  usable  gain  deemed  to  be  stable. 


Nomo^roph  lor  doolqninq  ainqtotuaod  amplUlor  circuits  liko  thoi  shown.  Numborod  dashod  Unss  indicote  ordsr  ot 
Bt(*ps  In  doslqnlnq  on  oinpUlisr  tor  dosirod  stoqo  and  bondwidth  and  chocking  Its  stability 
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Mallorv  lii(liifluiu*r*  <li 
down  U8!^einbly 
and  sorviot*  costs ! 


the  netr 

Mfiihtry  Spiral  hahn'tuner. 


\.  \  rofitrol  for  ra^y  - 

tion  atiif  tint*  Intiiri^  id  an%  trlr* 
Moioii  i»r  I’M  (lianiit*!  in 
fitiir  nr  *ii\  r«‘\«»liilinit*. 

*J  Ka-^ily  aiiaptcii  to  I  Ht’  *«in\frlt*r 

ii-t*. 

V  I-  \i  rlifni  •‘tahility  frr- 

•)iirni'>  iintt. 

\  >ii|*|dird  in  lhr«*f-  itr  lour— #*♦•• 
liiiii  dt**«t^n'* 

5  I'ar  niort*  11111^1  oftrralion;  |K*r- 
nut'*  hi^h  •^icnat  lii'iioiM*  ratnt  in 
front  t'lnl  df^tuno. 

(t.  Krt*«*  f  rom  mn  r<i(>ht>ni(  •* 

7.  f»rfaltT  >*t*lfi  tiM!>  <»n  fiijili  frr- 
tliicrii  >  <  hannt'U. 

K.  Kliminatt*'^  '*1011)4  11111^"  of  bi|;h 
hand  (  haunt  U. 

0.  ^lmhlifl^*>  front  I'ml  ilt"*ii:n  and 
protlui  tion. 

10.  Ht*4iurr^  a^»rn)^d\  c’o«t‘*. 


time  on  tho  a^'cmhly  lino  and  loss  fiold  scr\i<  o  liavo  mado  tlio  Mallory 
Induotiinor  standanl  o(|iii|iniont  \«itli  inipurtant  tolo\ision  roooivor  iiiaiui* 
lactiirors. 


A  tvpioal  front  end  assoinlily  vsilli  tlio  Induotunor  roqniros  oidy  two  adjust* 
inonts  in  oarh  ol  tlio  lour  soi  tions  .  .  .  ono  lor  oapaoity.  ono  lor  indiirtanre 
.  .  .  a  total  of  oi^lit.  And,  sinoo  tlio  Indut  lnnor  is  oontiniioiisly  \arialil*‘, 
allovsiii}:  lin>’«r-tip  ointrid  l>y  tlio  sot  ownor,  unusual  latitudo  is  possildo  in 
assoinlily  lino  ali^nmont.  On  tlio  otiior  hand,  tlio  avorafu-  switch  tyjw  liinor 
of  four  soctions  roijuiros  as  many  as  18  procision  assoniMy  adjiistmonts. 

In  addition  to  its  assoinlily  lino  sa\in^s,  tho  Inductuiior  assuros  a  roduction 
in  sorvice  prohloms  in  tho  homo  .  .  .  thus  |irotoctin^  consumor  accoptance 
and  giKNl  will. 

That's  st'rvire  hfvnml  ihf  wi/o’ 


•Hr#  I  **  l*#l  off  Hofialrml  I  r«dr  Mirk  of 
I*  K  Mulkirt  A  t  .  iiM  .  f«ic  Mi«hH'i4iMr  lun- 

tn#  dr*  H  rw  <'0%rrr«t  Itv  M^lloT*  ^  4rr  I'dIrnI* 


Television  Tuners,  Special  Switches,  Controls  and  Resistors 


SERVING  INDUSTRY  WITH 


Capacitors  Contacts 

Controls  Resistors 

Rectifiers  Vibrotors 

Special  Power 

Switches  Supplies 

Resistance  Welding  Materials 
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|ilant  ut  ColunibiiH,  Ohio. 

Whfii  a  liakt-ry  chan^'c.'^  from  ou*> 
tviM‘  of  bakiriK  |iro<lint  to  am»th»T, 
it  is  usiiully  lUTossary  to  chaiiK*' 
thi*  r«‘lativf  siwfils  of  some  of  the 
lirives.  Tile  speed  of  flie  douKh- 
formiiiK  amt  «-xtriidin(;  drives  must 
l>e  I'oordiiiated  with  the  sja-ed  of 
tile  2iH>-foot  ( itntituioiis  steel  liaud 
oven,  looliny  eoiiveyor,  stacker  and 
packiliK  table.  The  s|H>ed  of  the 


liiitton  station.  This  controls  a 
motor-operated  rheostat  in  the 
master  panel,  which  in  turn  con¬ 
trols  over-all  bake  time  and  the 
speed  of  the  various  drives  in  the 
same  proportion.  The  ovi'ii  speed 
raiiKe  is  I  to  1  and  to  cover  the 
raiiKe  of  adjustments  needed,  some 
of  the  drives  have  a  20  to  1  ratine. 

Fijr  liar  prisluction  is  a  jfo"d 
e.xampie  to  demonstrate  the  co- 
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TUBES  AT  WORK 

Including  INDUSTRIAL  CONTROL 


Edited  by  VIN  ZELUFF 


Standard  BUcuiU  Iroxn  Electronic  Control. 

Filament  Voltage  Regulator . 

Television  os  Research  Tool  . 

Three-In-One  Broadcast  . 

Tower  Carrier  Alarm.  . 


ordinatiiiK  ability  of  this  control. 
The  tilled  douxh  jacket  is  extruded 
at  the  entry  end  of  the  oven  in  a 
numlwr  of  lonjr,  parallel  forms  and 
moves  continuously  throuRh  the 
loHK  oven.  After  the  strips  leave 
the  oven,  they  are  cut  into  bars  of 
correct  length  by  a  cutter  which  is 
driven  by  a  Thy-mo-trol  drive,  the 
s|>eed  of  which  can  be  adjusted  to 
set  the  desired  length  of  the  fijr 
bar.  The  cutter  automatically  ad¬ 
justs  its  sjK'ed  to  maintain  the 
same  bar  lenjfth  even  when  the 
baker  chanjres  oven  speed. 


Audio-Inpul  Limiter  for  Mobile  F  M 
Disguised  Antenna  Design . 

.'^laiiilunl  HiM-iiils 

Variation  in  biscuit-tyia*  baked 
prislucts  cau.sed  by  human  error 
has  been  practically  eliminated 
throuirh  the  electronic  c<M)rdina- 
tion  (»f  driven  eipiipment  ut  the 
Farm  Crest  Itakeries’  new  cookie 
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over-all  machine  must  also  b,-  ad¬ 
justed  to  provide  uniformity. 

The  chanife-over  is  accomplished 
with  a  minimum  of  effort  throuirh 
the  u.se  of  ti-F,  CiKirdinated  Thy- 
mo-trol  drive.  The  ojKTator  can 
vary  the  bakinir  time  from  ItJ  to 
I  t  minutes  by  operatiiiK  a  push- 


FiluiiK'iit  Ki'^iilulor 

A  nove;l  circuit  for  stabilizini? 
tulie  heaters  is  employed  in  the 
desiKii  of  a  ditferential  analyzer  by 
R.  L.  (larwin  of  the  I’niversity  of 
ChicaKO.  One  section  of  the  ana¬ 
lyzer  makes  use  of  a  d-c  feedback 
amplifier  connected  as  an  inte- 
irrator. 

The  most  diflicuit  problem  in  the 


Canvoa  coavafor  bait  corrlaa  boaa  coka  lot  aandwlcha*  to  oaan  for  bokinq. 
Coordinotad  G  E  motor  dtlaa  irslam  parmlti  ttokar  to  proalda  unllormity  oi 
bakod  product* 


Circuit  lor  raquialinq  a-c  heater  oi 
ampUller  tube 


ilesiirn  was  the  input  behavior  of 
the  d-c  amplifier,  that  is,  prid  cur¬ 
rent  and  ^’rid-cathode  potential 
changes.  It  was  felt  that  the  use  of 
standard  rt'ceivinjr  tube  ty[H‘s  was 
an  im|sirtant  advantaire  worth  con- 
'iderable  effort  to  achieve.  Orid 
current  was  finally  reduced  to  less 
than  lb  *  amp  without  tulie  selec¬ 
tion  by  usinir  a  »).\K5  at  lbb-;ia 
plate  current. 

The  y'rid-cathode  potential  was 
stabilized  by  rejfulatinK  the  aver¬ 
age  heater  power  to  better  than  0.1 
percent  by  the  scheme  illustrated  in 
the  accompanying  diuKram.  In 
this  circuit,  the  filament  of  the  first 
diode  is  operated  at  such  current 


j^"y^rT^5,O0 


^  'ij.ooo 

•  ^4  meg  : . 

-eoov  :;4meg  :;hx),ooo 


The  finest  solder  made 
for  all  television  and  radio 
work . . .  Everything  Electrical 


Kettar  Plastic  Rosin-Cora  and  Kastar  "Rasin- 
Fiva”  Cora  Soldars  ara  racognizad  by  tha 
trada  as  outstanding  for  the  finest  type  of 
radio,  talavision  and  alactricol  work. 

These  two  Soldars,  which  ore  ovailobla 
in  tha  usual  single-core  type,  con  rsow  also 
be  had  in  a  3-core  form. 


K^oUit 


Only  highly  skilled  craftsman  are  employed 
by  tha  Kastar  Solder  Company.  Flux  formu* 
las  and  specifications  are  rigidly  adhered  to 
for  perfect  uniformity. 


] 
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DIPINDA>1* 


KESTER 


SOLDER 


kiSMt 


Making  Raster  Solder  is  an  exoct  science 
from  the  raw  materiol  to  the  finished  prod¬ 
uct.  Everyone  knows  and  prefers  Raster  be¬ 
cause  it  can  be  relied  upon  to  do  tha  job 
right  every  time,  even  under  the  most  diffi¬ 
cult  soldering  conditions. 


KESTER  SOLDER  COMPANY 

4204  Wrightwood  Avenue,  Chicago  39,  Illinois 

Newark,  N  J.  *  Bronttord,  Conodo 


WRITE  FOR  FREE  COPY  “SOLDER  AND  SOLDERING  TECHNIQUE' 

I's-yi 

■  ^  siiir  In  )»fi  wtur  fret*  t«»|)y  of 

Kfsirr’s  TtHhiii«al  Manual  lilletl 
vsilh  salualiU*  infnrmalinii  re- 
^  most  advainetl  and 

\ flln  ifiii  industrial  solders  and 
V  ''  Hnxes. 


Kester... Standard  fortfielVand  Radio  fields 


ELECTRONICS— Norember,  1950 


At  this  lulMiratory,  th**  wurlcJ’s 
lalxirutory  (ivvoti'd  to  re- 
.'‘••ari-h  on  aircraft  proiiulfiion,  the 
application  of  television  has  proved 
to  U*  a  vahiuhle  research  facility 
In  particular,  it  has  proved  to  l>e 
an  aid  to  the  proja-r  o|>eration  of 
test  facilities,  a  means  of  furnish¬ 
ing  otherwise  unohtainat>le  infor¬ 
mation  and  a  vital  contrihiition  to 
safety  in  hazardous  test  runs. 

In  miKh'rn  vvinil  tunnels,  Schlie- 
ren  and  interferometer  apparatus 
is  extensively  employed  in  the  study 
of  shis'k  waves,  air  flow  and  attend¬ 
ant  phenomena,  iHsause  the.se 
methisls  |K‘rmit  evaluation  of  test 
conditions  without  the  attendant 
disturhintr  etfi'cts  assiM'iateil  with 
the  use  of  test  prolies  in  suiier- 
sonic  air  streams.  The  Schlieren 
apparatus.  Ihrouyh  an  optical 
trick,  makes  air  flow  phenomena 


visible  in  the  form  of  a  projected 
picture  and  durini;  the  test  runs 
these  data  pictures  are  recorded  by 
cameras.  However,  while  the  test 
conditions  are  launK  set.  it  is  nec¬ 
essary  that  tunnel  oin'ratinn  per¬ 
sonnel  lie  provided  with  a  means 
for  viewing  the  Schlieren  imaire. 

At  the  lA'wis  Lalsiratory’s  eijrht- 
by  six-f<Kit  sujH'rsonic  wind  tunnel 
the  Schlieren  e<iuipment  is  liK’ated 
in  a  pressure-sealed  capsule  which 
enclo.ses  the  test  section  and  allows 
the  adjustment  of  the  test-section 
walls  to  conditions  nspiired  at  any 
Kiven  .Mach  numlw'r. 

When  the  tunnel  is  in  operation 
the  atmospheric  pressure  within 
the  capsule  drops  to  just  a  few 
inches  of  mercury  and  the  tempera¬ 
ture  often  rises  to  over  loll  K. 
It  is  obvious  that  it  is  impossible 
to  station  a  human  ob.server  at  the 


T*l**Ulon  cansra  at  L«wt«  FUqhl  Propultlon  Laboratory  tIowi  th*  ImI  tocHon 
ol  a  aiaall  tuporoonic  wind  lunnol.  Insort  at  lowor  riqht  thowi  tho  rocoirod 
Sihlloron  Imaq*  ol  Iho  tott  loctlon  thowinq  tho  ihock  poncrn 


Enqlnoor  chocks  lost  pottom  on  porlablo 
monitor.  Camara,  bolow  monitor,  is 
mountod  In  acousttc  shiold 


Schlieren  apparatus  to  rejairt  to  the 
control  room.  Television  has  been 
successfully  used  to  transmit  the 
Schlieren  imatje  from  the  test  cap¬ 
sule  to  the  control  riKim,  thus 
allowing  the  enK'in<*ers  o|)eratinir 
the  tunnel  to  set  exactly  the  desired 
test  conditions. 

In  addition  to  imaire  transmission 
there  is  another  advantajfe  of  tele¬ 
vision  in  this  application.  The 
size  and  brilliance  of  the  Schlieren 
imaKe  is  a  function  of  the  intensity 
of  the  liKht  .source.  An  inherent 
principle  of  the  Schlieren  system 
P'reatly  reduces  the  amount  of  lijfht 
available  when  a  reasonable  deirree 
of  sensitivity  is  required. 

With  a  B-H6  primary  lijfht  .source 
the  maximum  size  of  the  Schlieren 
picture  that  can  la*  comfortably 
viewed  under  normal  lijrhtinjr  con¬ 
ditions  is  limited  to  about  20  square 
inches.  A  picture  of  this  size  is  of 
limited  value,  esiavially  when  a 
lartre  number  of  people  are  dejiend- 
ent  on  it  for  the  proper  execution 
of  their  duties.  Television  in  this 
instance  can  la-  utilized  as  an 
optical  amplifier  iinaiucinjr  larire 
brilliant  imatres  clearly  visible  to 
all. 

Recently  a  ram  jet  or  ‘‘flyinj: 
stovepi|K“’’  was  tested  in  the  Lewis 
Laboratory's  altitude  wind  tunnel. 
It  was  necessary  to  observe  both 
the  pattern  of  the  shca-k  wave 
at  the  front  of  the  jet  and  the 
flame  emanating  from  the  rear. 
Two  enjfineers  stationed  on  the 
test  s»H-tion  observation  deck  viewed 
the  ram  jet  and  rei>orted  their  ob- 

(continued  on  p  162) 


Irli-v  inion  un  Ki'ns'un-li  Tim»1 


the  {>ower  output  tube  and  trans¬ 
former.  By  this  means,  it  is  made 
to  maintain  a  constant  heater 
voltatfe. 

Circuits  of  the  staKes  of  the  dif¬ 
ferential  analyzer  and  de.scription 
apja-ared  in  Refit w  of  Scientific 
I iijitriinitntii,  p  411,  .May  19.'>0. 


■  I  ■ 


that  the  emission  is  temt>erature- 
limited.  It  is  then  easily  shown  that 
the  sensitivity  of  the  space  current 
to  heater  voltaye  variation  ifives 
atsHit  tw<eVolt  chanire  in  plate  po¬ 
tential  for  0.1  jn-rcent  heater  volt- 
aye  chanye  This  error  siynal  is 
then  amplified  and  applied  throuyh 


By  KKANii  A.  Fkiswoui 


h'lttfrutii  f’.nt/inrrr 

/.ruts  ytnjht  l.nhftruhtrM  t»f  th* 

Sttfutmul  Atititnry  I'nmnufttr  fur  .trr«s 
NfllfflTN 
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THE  INSIDE  STORY: 

WHY  SPRAGUE  MOLDED  TUBULARS 

OUTPERFORM  ALL  OTHERS! 


Molded  paper  tubulars  may  look  alike  from  the  outside.  But  there's  a 
whale  of  a  difference  inside— the  part  that  really  counts  in  the  per¬ 
formance  of  your  products. 

The  exclnsite  difference  in  Sprague  molded  phenolic  tubulars  is 
that:  tuch  is  made  hy  the  same  Jry-‘tssemhly  process  as  large  metal-encased 
oil  capacitors.  They  cannot  be  contantinated  during  manufacture! 

Esery  Sprague  molded  tubular  from  200  to  12,^00  volts  is  molded 
dry.  After  molding  it  is  impregnated  under  high  vacuum  through  an 
opening  in  the  eyelet  terminal.  .A  lead  is  then  inserted  .ind  the  terminal 
solder  sealed.  Result.’  A  capacitor  that  offers  you  superior  heat  and 
moisture  protection  .  .  .  top  insulation  resistance  .  .  .  high  capacitance 
stability  and  retrace  under  wide  temperature  variations. 

Small  wonder  then  why  Sprague  molded  tubulars  are  preferred  for 
the  toughest  television  and  auto  radio  applications.  Take  advantage 
of  this  superi»>rity  by  calling  in  a  Sprague  representative  today.  Or, 
write  for  Engineering  Bulletins  210B  and  214. 
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SPRQGUE  ELECTRIC  COmPPnV 

North  Adams,  Moitochufotti 
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A  NKW  PARTH  I.K  ACet-XKRtTOR,  tjuill 
on  th«*  priiu'iplf  of  travcIinR-wave 
linear  aocfliTation  as  opiHtsotl  to 
the  cyclotron  ty|M"s,  is  heinR  use<l 
for  atomic  enerRy  research  at  Har¬ 
well,  KnRiand.  With  the  aid  of 
this  machine,  of  which  there  are 
only  two  earlier  models,  one  in  the 
l?.S.  and  one  in  England,  electric¬ 
ally-charged  atomic  particles  can 
la*  accelerated  almost  to  the  sfieed 
of  light. 

Acceleration  is  accomplished  by 
means  of  a  powerful  radio  trans¬ 
mitter  working  at  a  wavelength  of 


Th«  T ravvilnv  wav*  Linear  Acc*l*rator 
Inild*  It*  shelter  at  Britain's  Atomic 
EnervT  Aeeeorch  Establishment  at  Har 
well  In  Southern  Envlond 


10  cm.  A  beam  of  electrons  is 
s|>eeded  up  on  the  crest  of  electrical 
waves  provided  by  this  transmitter, 
which  operates  in  short  bursts  of 
immense  power.  The  electrons  are 
aimed  at  a  heavy  metal  target,  and 
upon  collision,  gamma  rays  are 
emitted  by  the  metal.  In  turn,  the 
gamma  rays  enter  a  tank  of  heavy 
water.  Neutrons  are  then  emitted 
upon  breaking  up  of  the  deuterium 
nuclei  in  the  water. 

While  the  new  machine  is  work¬ 
ing  at  constant  speed,  its  chain  of 
reaction  may  liberate  as  many  as 
one  billion  neutrons  per  sec.  Peak 
capacity  during  the  2-;isec  pulse  is 
10”  neutrons  per  .second. 

Three  and  one-half  million  elec¬ 
tron  volts  of  energy  can  be 
generated  by  the  traveling-wave 
accelerator  Basic  re.search  was 
carried  out  by  Harwell  .scientists 
and  the  machine  was  built  at  tbe 
Milliard  Electronic  Research  I«ab- 
oratories  of  Phillips  Electrical  I.fd. 

The  accelerator  is  used  primarily 
to  study  the  effei’t  of  neutrons  on 
nuclei  of  various  elements,  a  prob¬ 
lem  of  vital  importance  in  tbe 
development  of  atomic  energy.  One 
of  tbe  main  functions  of  funda¬ 
mental  and  applied  research  on  the 
atom  is  to  find  out  what  materials 
can  Im*  used  in  atomic  piles.  If 
these  piles  are  to  be  u.sed  indus¬ 
trially,  pipt's  will  have  to  be  run 


through  them  to  make  use  of  the 
heat  generated.  The  materials  of 
which  these  pipes  are  made  must 
not  absorb  ttsj  many  neutrons  or 
the  reaction  will  be  slowed  down. 
Also,  the  pijies  must  be  able  to 
stand  up  under  the  high  pile  tem- 
jieratures  and  particle  bombard¬ 
ment. 


Meuniiring;  !M<»on  Radiution 
ul  2I.(NN>  MC 

.MeasI'REME.MTS  have  been  made  of 
the  thermal  radiation  from  the 
miKin  by  means  of  special  receiving 
equipment  operating  in  the  24,000- 
mc  region.  From  these  measure¬ 
ments,  estimates  may  be  made  of 
tem(H*rature  far  1m*1ow  the  moon’s 
surface,  the  surface  temperature 
on  the  dark  side  of  the  moon,  and 
much  is  learned  alniut  the  nature  of 
the  surface  of  the  moon. 

The  data  are  displayed  in  the 
form  of  moon  temperature  versus 
moon  pha.se  curves.  These  curves 
are  found  to  be  approximately 
sinusoidal  with  amplitudes  of  .'12.0 
K  at  the  equator  and  40.3  K  for  the 
average  over  the  moon’s  surface. 
The  temfK'rature  cycle  lags  the 
phase  angle  by  about  4.')  degrees  in 
both  cases. 

Kiiiiifiment 

The  apparatus  used  in  making 
these  measurements  is  shown  dia- 
grammatically  in  Fig.  1.  The  44- 
inch  parabolic-reflector  antenna  has 
a  pattern  width  of  -  S  degrees  at 
half-power  points  and  a  power  gain 


FIG.  1  —  Receiving  eguipment  used  to 
measure  24.000'rac  radiation  of  the 
moon 


November,  1950  —  ELECTRONICS 


124 


1 


BOONTON  RADIO 

//, 


BOONTON  N  J  U  S  4 


EXAMINE  THESE 


WHICH  SIMPLIFY 
ACCURATE  MEASUREMENTS 


OSCILLATOR  FREQUENCY  DIAL. 


TIlU  4)4 

••ch  callbrat*4  dfaadfy  In  ktlacyclac 
•r  nffcycUt,  wifli  AcaU*  canvan* 
lanlly  4lvMa4  far  mailmam  raa4» 
ability.  A  varnlar  dial  driva  anablat 
daa  taltiaft  la  ba  mada  witb  aata^ 
AH  fra^aancy  raagat  ara  accwrata  !• 
wMila  *  1%  axca^  Hia  50>7S  ina9^ 
cycia  raa^a  wblcb  U  accarata  !• 
*3%.  TKa  claarly  aiarhad  raafd 
cKaaga  twHcb  lacatad  diraatly  b^ 
naatb  tba  fra^iaaacy  dial  facllliatat 
ra^ld  and  pa»IHva  talacliafi  at  tbd 
datirad  franaawcy  band. 


Q.TUNING  CAPACITANCE  DIALS. 


Rodio  frequency  circuit  design  often  requires  the  accu¬ 
rate  measurement  of  Q,  inductance  and  capacitance 
values.  For  this  application  the  Type  160-A  Q-Meter  has 
become  the  uncompromising  choice  of  radio  and  elec¬ 
tronics  engineers  in  this  country  and  abrood. 

Each  component  part  and  assembly  used  in  the  manu¬ 
facture  of  this  instrument  is  designed  with  the  utmost  care 
and  exactness.  Circuit  tolerances  are  held  to  values 
attainable  only  in  custom  built  instruments. 

With  the  160-A  Q-Meter,  as  with  other  Boonton  Radio 
Corporation  instruments,  the  keynote  in  design  is  to 
embody  accurate  direct  reading  features  which  save 
time  and  simplify  operation. 

SPfCIFICATIONS 

Otcillataf  Fra^aancy  Ransa:  50  kc.  la  75  me.  In  i  ran9a«. 

Otclllatar  Fra^wancy  Accara<y:  ^  1  50  k<.-~50  me. 

^3%«  SO  me.— 75  me. 

O  MaaturamanI  Ronga:  Diractly  callbralad  In  O,  30-250.  **Mal- 
tigly  — Q  — By"  Malar  callbralad  at  Inlarvalt  Fram  x1  la  u2,  and  aUa 
at  k2.5,  ailanding  O  ranga  la  425. 

Q  MaaiaramanI  Accaracy:  Aggraximalaly  5%  Far  diracf  raading 
maataramanl.  Far  Fragaanciat  ap  la  30  me.  Aeearaey  latt  at  KIgbar 
Fragaanelat. 

Capacllanea  Callbratlan  Ranga:  Main  capaellar  laetian  30-450  mmf, 
aeearaey  1  %  ar  1  mmF  wbiehavar  It  graalar.  Vamtar  eapaeltar 
tacfian  ^3  mmF,  iara.~3  mmF,  eallbrafad  in  0.1  mmf  tfapt.  Ac- 
caraey  ^0.1  mmF. 

Cololog  conloimng  FurtFiar  mFormoFion  arodobia  upon  raguacF. 
(/n  Canada,  direct  inqutriau  to  RCA  Viefor  Co  ,  ltd ,  Montroat  ) 


L-C  dial  taraac  iwaFald  parpAcg 
at  (1)  eanvanlanfly  and  aeci^ 
rafaly  Indleating  laning  eapaeb 
tanca  draedy  In  MMF«  and  (2) 
praviding  on  adaetlva  Indaelanea 
•cola  wbich  aica  baeamac  diracf 
raading  at  cartain  daRnad  Fra> 
gaanclat  thawn  an  Fragaancy 
rafaranea  plata.  ineramanlal  c^ 
pacHanea  dial  ol  rigbt  callbralad 
from  ^3  MMF  Hiraugh  lara 
— 3MMF,accaiatata  *0.1  MMR. 


Q -VOLTMETER  AND  MULTIPLIER  METER. 


Far  tba  iridicotlan  af  O  valaat  tba  140-A 
O-Matar  amplayt  a  Wattan  Madal  443  Matar 
eallbratad  dkaedy  In  larmt  al  O  aaar  tba  ranga 
From  2(^250.  Tba  damping  af  tba  matar 
mavamant  U  Idaal  Far  tba  rapid  datarmlna* 
Han  af  aiact  ratananea  wHbaat  tluggltbnatt 
ar  avartbaat.  Tba  lanea  typa  paintar  anablat 
Q  raading*  ta  ba  ablalnad  fa  tba  naaratl 
anit.  lacatad  diractly  banaatb  tba  Q  vab- 
matar  Is  tba  “MaMply-O-By**  matar  wbieb 
pravidat  Q  mwMpllar  faetars  af  XI  ta  XI. S 
in  0.1  staps,  X2,  and  X3.5  tbaraby  aatandlng 
tba  atafal  ranga  af  O  IndkaHan  ta  425.  This 
matar  Is  carafaNy  matebad  la  a  parHealar 
Ibarmacaapla  alamant  far  aiaBlmaai 
accaracy. 


DfSIONfRS  AND  MANUFACTURIRS  OF  THI  O  MfTtR  •  QX  CHiCXM 
ffcf:  n;cY  MOOUiATIO  SIONAl  OMRATOR  »  BRAT  FRtQUBWCY 

OrSfT  AT0« OTliIliwjCT  tlAOtNO  POTt V-fNTJ  >  p 
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ine«.iurementH  made  previously  in 
the  lO-mieron  reKion  ap{)ears  to  be 
due  to  the  transparency  of  the 
moon  to  11-cm  waves.  The  surface 
of  the  mo<jn  is  substantially  upatiue 
to  radiation  in  the  10-micron 
retfion,  which  makes  measurements 
in  that  region  surface  tem|)eratures. 
The  surface  tem|>erature  variation 
propatrates  into  the  muon  as  an  at¬ 
tenuating  temi>erature  wave  with 
a  proKressively  laKitinjf  phase.  In¬ 
tegration  of  radiation  from  all  con- 
tributinK  layers  substantiates  the 
microwave  tem|)erature  which  has 
smaller  i)eri(jdic  variation  and 
which  lairs  the  corresiMindinir  sur¬ 
face  variation. 

Kstimates  ba.sed  on  the  results 
obtained  indicate  the  temperature 
far  lielow  the  surface  of  the  miwn 
to  be  2.'14  K.  a  maximum  eijuatoria! 
temiwrature  of  210  K.  and  the  space 
averaife  surface  temiH-rature  of  the 


whole  disk  of  the  new  muon  is  14o 
K.  Further  examination  of  the  re¬ 
sults  substantiate  earlier  claims  of 
the  existence  of  a  layer  of  poorly- 
conductinjf  dust  on  the  moon’s  sur¬ 
face.  This  layer  is  probably  of  the 
order  of  1  mm  thick. 

This  work  is  described  in  detail 
in  the  Auntralian  Journal  of  Seint- 
lific  Retoarch,  V'ol.  2,  1049,  by  J.  H. 
I’iddinKton  and  H.  ('.  Minnett  of 
the  Division  of  Radio  Physics, 
t'ouncil  for  Scientitic  and  Industrial 
Research,  Australia. 


riG.  2  Luaor  t•■lp•rotur•  cuttm  fpr 
lh«  av*ra9«  microwov*  t•np•ratur• 
ov«f  lb*  moon  •  tuHoco  ond  ol  fbo 
moon's  cootor 


of  aproximati-ly  .1  •  l<i'.  The  en- 

erify  ri-ceived  by  the  horn  at  the 
retiM  tor  fcK’us  is  compared  with  the 
thermal  radiation  from  a  disc  of 
absorbinp  material  at  a  fixed  tem- 
l»eruture. 

Comparisons  are  made  by  chop- 
piiiK  the  waveKuide  siirnal  25  times 
a  siH-onil,  lieatinir  the  chop|H*d  sig¬ 
nal  apainst  a  klystron  oscillator  to 
pnaluce  a  .'Kt-nic  modulated  sipnal 
for  the  i-f  amplifier  who.se  output 
is  demiKlulated  to  recover  the  25- 
cps  sipnal.  This  sipnal  is  converted 
to  d-c  by  a  rotary  contactor,  which 
is  synchronized  with  the  chop|wr, 
and  used  to  drive  a  recordinp  mil- 
liammeter. 

In  makinp  measurements  the  an¬ 
tenna  is  iHiinted  sliphtly  ahead  of 
the  moon  and  the  r«H-eived  sipnal 
recorded  as  the  miaui  pas.ses 
Ihroiiph  the  beam.  Hy  this  means, 
cosmic  noise  and  atmospheric  radia¬ 
tion  an-  held  constant  and  do  not 
affect  readinps.  Receiver  calibra¬ 
tion  is  accomplisht-d  by  sub.stitu- 
linp  a  resistor,  whose  temia-rature 
can  be  ailjusted,  for  the  antenna. 
I'orrei'tion.s  must  la-  made  for  varia¬ 
tions  of  the  solid  anple  subtended 
by  the  nuain,  for  variation  in  pain 
of  the  antenna  la-am  over  the 
miMin's  surface,  and  for  lunar 
emissivity  which  is  assumed  to  la? 
0  9.  Fipure  2  shows  the  resiilfinp 
curves. 

.Stated  mathematically,  the  aver- 
ape  tenna-rature  curve  lavomes 

T . .  2:i9  t  40  3  cos  Hit 

45*  >  and  the  lapiation  for  the 

tsjuatorial  temperature  is  T . . 

219  •  52.0  cos  'Ilf  45*1 

where  IJ  is  the  anpular  veliK-ity  of 
the  mtHin  and  t  the  time  elapse?! 
since  full  nuHin. 

The  apparent  disapreement  be¬ 
tween  these  results  and  similar 


Su-n-o  Telfxisioii  at 
ArfEOiiiK-  l.jih<irutori<‘s 

AiUiONNF.  KNGI.NKFRS  have  devel- 
oja-d  a  sy.stem  of  stereoscopic  tele¬ 
vision  for  viewinp  atomic-enerpy 
exia-riments  at  extreme  distances, 
accordinp  to  the  recently  released 

(Continued  on  p  194) 


Complal*  b«nch  Imi  up  at  The  GUnn  L.  Martin  Ca.  plant  In  Baltimor*  tor  loptinq 
advanced  tiro  control  •yttomi  lor  aircraft  turrets.  Major  components  ol  a  modem 
system  Include  II)  slqhtinq  system  tor  determininq  direction  and  distance  ol  tarqeL 
(2)  computinq  mechanism  lor  determininq  where  to  point  quns  so  bullets  will  hit  tarqet. 
and  (3)  molorslriven  mechanisms  lor  movinq  turret  and  quns  and  lor  supplyinq 
ammunition.  In  the  more  advonced  modem  systems  the  operator  need  only  select 
hts  tarqet  on  a  radar  screen  and  lire  the  quns  when  the  tarqet  comes  into  ranqe 
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Plus  These  Other  Specifications 

1.  CONTACT  RATING:  3  A,  28  V,  D.C.;  2A,  11 5  V,  A.C., 

400  cycU. 

2.  CONTACT  OVERLOAD  RATING:  12  A,  28  V,  20  s*c. 

3.  ALTITUDE  RATING:  Dry,  inert  gat,  pressure  filled; 

hermetically  sealed. 

4.  COIL  RESISTANCE:  300  and  ISO  ohms. 

5.  COIL  VOLTAGE;  28  V,  D.C.;  amperage  .1. 

6.  TERMINAL  ARRANGEMENT:  Soldered  connections. 

7.  MOUNTING:  Variable. 

8.  VARIATIONS:  Virtually  innumerable,  in  voltage, 

amperage,  number  of  poles  (4 
maximum)  and  temperatures. 

*  *  * 

Rfvolutionar)’  in  design,  this  new  miniature  relay 
was  developed  to  meet  a  highly  exacting  set  of 
requirements  for  air,  ground  and  marine  applications 
by  The  Hart  Manufacturing  Company  .  .  .  producer 
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of  dependable  electrical  controls  and  ilevices  for 
over  half  a  century.  It  inwrporates  a  hitherto  un¬ 
matched  combination  of  characteristics.  We' 11  gladly 
work  with  you  to  develop  any  special  variation  to 
meet  your  specific  need. 


Send  me  further  informttion  about  your  new  relay. 


Xumr 


7f//r 


('ompun'^ 


Strett 


Suu 


Write  today  for  complete  information  on 
this  new  ^Diamond  H"  relay. 


The  Hart  Mfg.  Co. 

202  Bartholomew  Ave. 
Hartford,  Conn. 


Actwol  Site 
Photo 


im 


Apply  this  unmatched  combination 
of  important  features  to  your 
weight  and  space  requirements: 

SIZE:  smallest  of  its  type,  1.5  cubic  inches. 
WEIGHT:  lightest  of  its  type,  3.5  ounces. 


SHOCK  RESISTANCE: 

greatest  of  its  type,  SO  G. 

TEMPERATURE  RANGE: 

widest  of  its  type,  65  C.  to  ^  200°  C. 

4  POLE  DOUBLE  THROW 


NEW  PRODUCTS 

Edited  by  WILUAM  P.  O  BRIEN 


Miniature  Components  and  Lab  Devices  in  Increased  Production 
.  .  .  Television  Equipment  Holds  Its  Own  .  .  .  Available  Manu- 
lacturers'  Catalogs  Are  Announced 


I  UK  iin|MilM‘  (>eii«‘rulor 

Kmpikk  1>k.vi<>:.s.  Im.,  Hell 

Itoiih-varil,  Itay.iide,  N".  V.,  MimI*-] 
l(5-!02  uhf  im|>uL<tc  jfctuTator  pro- 
a  Kiivi  truni,  llat  within  '  ii.ri 
<11*  (iv*T  thf  ciitirf  fr«M(Ufncy  ranj;*' 
from  10  k<-  to  l,(>oo  me,  corrfspoiul- 
itiK  to  a  piil.ii-  wutth  of  lt‘S!<  than 
o  oni  (isif.  Output  is  70.000  ;iv  |mt 
rn*-,  ailjustalilf  ovt-r  a  tiO-ilh  rann*- 
liy  nu-aiis  <if  a  (-ontinuou.sly  variable 
Ululb  attenuator  aiul  a  resistiv*" 
step  attenuator,  ('out iniiously  atl- 
jii.stable  repetition  rate  from  2.5 
eyi'livs  to  2,500  eycli's  is  provided. 
Output  im|M-dan<'e  is  50  ohms,  the 
\s\\r  beinjf  better  than  1.2  at  all 
f reiiui’iicies.  The  unit  may  b«-  u.sed 
for  studyinir  transient  phenonu-na. 
anil  may  also  Im-  empl<iye<i  for  re- 
ii-iver  abtriiment  ami  bandwidth  de¬ 
termination. 


<!liaiiiirl  K.4|iii|nnt‘iil 

KKPKKAI  IHKOMMI  MfvTlON  1,AB- 
oR.AToRiKs,  Ini'.,  .'lOO  U'ashinirton 
.•V\e.,  Nutli'y  to.  \.  ,1.  The  KTl, 
.sound  i-haniu'l  l•uuipment  pri*- 


vides  favilitie.s  for  the  tran.'m'ssion 
of  hiifh-fidelity  souml  and  vnl  <» 
over  tv  radio  relay  .systems,  such 
as  the  FTL27-A  tv  uhf  radio  relay 
link,  eliminatinK  the  need  for  leased 
hiirh-ouality  telephone  circuits.  The 
eomplete  eijuipment  consists  of  two 
units:  a  submitter  t  illustrated ), 
which  transforms  the  sound  pro¬ 
gram  into  an  f-m  5-mc  subcarrier; 
and  a  suln-eiver,  which  detects  the 
sulH-arrier  siKnal  at  the  receivinif 
end  ami  rwovers  the  oritrinal  sound 
program.  Video  input  and  output 
levels  are  1  to  2.5  v  peak-to-peak ; 
viileo  input  ami  output  impedanci's, 
75  ohms;  noise,  5U  db  below  rated 
output;  and  distortion,  40  db  below 
lated  output. 


I.iili«irut«ir\  .Mtinilor 

.NTiL4:AK  ISSTRfMKNT  AM)  (.'HKMl- 
<  AL  CORP.,  22V>  W.  Krie  St.,  Chicairo 
HI,  Ill.,  has  announced  the  model 
lt>15  laboratory  monitor  for  alpha- 
iieta-sramma  detection.  The  instru- 
m**nt  may  be  used  for  checking 
clothinyr,  benches,  Kli*-s-''"ar»'  or 
hands  for  contamination,  or  for 
continuous  monitoring  of  back¬ 
ground  air  contamination  or  iso- 
tojH*  decay.  It  may  also  be  used  to 
count  samples  with  activities  be¬ 
tween  100  and  oO.OttO  counts  per 
minute  where  accuracy  of  measure¬ 
ment  neisl  not  be  better  than  It- 
IH'rcent  sfamlard  error. 


TV  Mirroplioiir 

Radio  Corp.  of  .Amkrica,  Camden 
X.  J.  Type  HK-4.\  Starmaker  rib¬ 
bon-pressure  microphotie,  desiiriieil 
esiM*cially  for  the  tv  industry,  is 
now  available  for  broadcast  station 
uses.  It  has  an  output  of  110  /tv 
l>er  dyne  [wr  cm  for  an  output  im- 
pi'dance  in  accordance  with  U.M.A 
standards  of  .‘lU,  150  and  25o  ohtns. 
It  is  nondirectional  ami  provides 
uniform  freijuency  respon.se  be¬ 
tween  50  atui  15,000  cycles.  Kffec- 
tive  output  level  at  1,000  cycles  is 
-50  dbm.  Hum  pickup  level  is  -125 
dbm.  The  microphone  features  a 
J-in.  diameter  horn  for  increasiiijr 
the  response  in  the  h-f  ri'nioiis. 


Siihiuiiiiutiirc  I'iiIm* 

SYI.VANIA  K1.KCTRIC  rRODflTS  iNC., 
500  Fifth  j^ve..  New  York  18,  N,  Y,, 
has  announced  a  new  double-triode 
suliminiature  tula'  providitiR  hipl 
performance  for  a  wide  ranjte  of 
applications  in  tv  receivers,  indus¬ 
trial  electronic  applications,  servo- 
mwhanisms  and  radio  communica¬ 
tions  receivers.  Transconductanci- 
is  4,800  umhos  and  amplification 
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KLYSTMIS 

SPECIAL  TIIDrQ* 
PURPOSE  UDU 


Tunable  or  fiaed  fre¬ 
quency  —  1,000  to 
29,000  megacycles 
—  power  range  from 
a  few  wans  to  sev¬ 
eral  megawans. 


Fixed  frequency,  tunable  and 
frequency  modulated  tun¬ 
able  —  1,000  to  10,000 
megacycles  —  power  range 
from  a  few  watts  to  several 
kilowatts. 


Integral  and  external  cavity,  low 
power  —  frequency  range,  900  to 
90,000  megacycles. 


Cold-cathode,  gas-6lled  reaifier  tubes 
—  ruggedized  diodes,  triodes  and 
pentodes  for  aircraft,  industrial  and 
military  service  —  voltage  regulator, 
voltage  reference  and  radiation  coun¬ 
ter  (Cieiger-Muelier)  tubes  —  ger¬ 
manium  crystal  diodes. 


Filanitniary  and  cathode  type 
tubes;  ht  standard  siHkeis  or 
may  he  soldered  or  vselded  into 
the  ciriuil.  Over  40  types  -over 
half  a  million  in  stink — asad- 
able  through  410  Raytheon  Tube 
Distributors. 


For  dmtailmd  informatiom,  g9t  in  touch  with 

RAYTHEON  MANUFACTURING  COMPANY 

Powor  Tvbm  DIvUion  Tubo  Division 

WALTHAM  54,  MASS.  NIWTON  58,  MASS. 


RAYTHEON 
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f»<-tor  ift-r  tricjdf  swtion  i«  S5  whtfn 
lOt)  voltM  in  uit«<i  on  plateK.  Input 
('M|>*ritan('«  {x'r  platr  is  2.0 
output  rapa^-itanc-i*  is  1.0  /i/if. 


nutter  is  rated  at  20  watts  output 
for  continuous  .service,  and  30  watts 
output  for  intermittent  service. 
The  e<|uipment  is  designed  for 
broad-hand  operation,  to  permit 
multifrequency  operation  within  the 
fre<iuency  i»anil  assigne<l  by  the 
F'CC  for  railroad  u.se. 


I'rojiTlioii  .Slave  Kereivrr 

SNAU»^:R  Tki.kvi.sios  Corp.,  r>40 
Ku.-«hwick  Ave.,  Hnaiklyn,  N.  Y., 
has  announced  a  projection  slave 
riH'eiver  that  may  Ik‘  attachetl  to 
any  tyjie  <if  tv  receiver,  regardless 
of  c-r  tula*  size,  and  will  deliver  a 
pictnn-  up  to  «>  ft  x  r  ft.  It  u.ses 
only  the  video  signal  and  .sound  of 
the  master  set,  having  its  own  self- 
contained  jMiwer  supply.  Sync  and 
sweep  circuits  are  independent  of 
the  mast»‘r  set  and  the  slave  unit 
holds  sync  even  when  master  g<K*s 
out  of  sync.  Including  the  c-r  tube 
there  is  a  total  of  21  tubes. 


Snitfer  is  a  Geiger  counter  designed 
for  uranium  prospectors.  It  de¬ 
tects  the  radiation  reaching  the  sur¬ 
face  of  the  ground,  no  matter  how- 
deep  the  source,  and  indicates  the 
radioactivity  by  both  earphone 
clicks  and  neon  flashes.  When  used 
to  check  samples  its  beta  window 
makes  it  extremely  .sensitive,  and  it 
will  detect  both  beta  and  gamma 
radiation.  It  weighs  leas  than  two 
IMiunds  and  is  priced  at  $49.50. 


TV  .\ni|ilifi(‘r  TiiIm* 

GKNtx.M.  Kij-;<tric  Co.,  Syracuse, 
N.  Y.,  has  available  a  new  double- 
einled  la'am-iMiwer  amplifier  tube 
designed  for  use  as  the  horizontal- 
defltvtion  amplifier  in  tv  receivers. 
When  used  with  suitable  comtKH 
nents,  the  6Ci)6-(i  tube  is  capal)le 
of  fully  deflecting  any  picture  tube 
having  a  deflection  angle  up  to  70 
degrees  and  (>jH*rating  at  anmle 
voltages  up  to  14  kv.  It  is  rated 
with  a  iK“ak  |K)sitive  pulse  plate 
voltage  «<f  6,000  v;  maximum  dn- 
plate  voltage  of  700  v;  plate  dissi¬ 
pation.  15  watts  maximum;  d-c 
plate  current.  170  ma  maximum. 


|{ailruu«l  Kinlio  F.i|iii|Mii<‘iil 

Wp.sTINliHorsK  Kl.KfTRlC  CoRP., 
Kiix  2n99,  Pittsburgh  3n.  Ph.  Ty|H' 
FK  heavy-duty  railroad  radio 
equipment  contains  all  the  neces¬ 
sary  circuits  for  oi»eration  in  end- 
lo-einl,  train-to-train,  and  wayside- 
to-train  communication  The  trans- 


l  iiivrrsul  Krid^i' 

Frkki)  Transkormkr  Co.  Inc., 
1718-36  Weirfield  St.,  Brooklyn  27, 
N.  Y.,  has  introduced  the  No.  1150 
universal  bridge  with  a  freijuency 
range  from  20  cycles  to  20,000 
cycles.  The  unit  is  designed  as  a 
laboratory  instrument  for  measure¬ 
ments  of  inductors  and  capacitors, 
and  determination  of  resistive  and 
reactive  components  of  impedances. 
It  can  also  be  u.sed  as  a  Maxwell 
bridge.  Hay  bridge,  .series  resist¬ 
ance  capacitor  bridge,  resonance 
bridge  and  parallel  resistance  ca¬ 
pacitor  bridge.  .Accuracy  is  1  per¬ 
cent. 


0! 


*1 


for 

FrosiMTHirs 

.S’l'CLKAR  INSTRCMKNT  &  COKMICAI. 
Corp.,  Chicago,  III.  The  .'super 


lii)£li-Fi(i<*lily  .Xiiiplifior 

Bkll  Sol'ND  Sy.stkms,  Inc.,  Colum¬ 
bus,  Ohio.  Mislel  2145  high-fidelity 
amplifier  with  remote  control  per¬ 
mits  switching  to  and  from  phono- 

(continued  on  po^  220) 
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Yc8,  you  can  actually  see  the  rliffcr- 
ence.  Tlie  way  it  tracks  and  Minds 
absolutely  Hat,  due  to  superior, 
straight-line  s'itting.  Its  smooth,  non¬ 
curling  flexibility  —  and  the  May  it 
rides  snugly  over  the  heads  Mithout 
humping  aMay  in  the  middle.  .\nd. 


compared  under  a  microscope,  you 
can  see  Audiotayie's  superior  dufier- 
sion  of  the  oxide  y>articles— free  from 
“clumping"  Mhich  tends  to  increase 
background  noise.  You  can  tell  a  lot 
just  by  looking  at  .\udiotape,  but... 


to  its  matchless 
reproduction 


from  loM-freijuency  modulation 
noise.  And  a  sensitive  ear  can  appre¬ 
ciate  the  remarkable  uniformity  of 
output  volume,  varying  not  more 
than  :±V4db  for  an  entire  2.SOO 
foot  reel. 


That's  the  real  test.  .Audiotape  ac¬ 
tually  does  “syieak  for  itself."  Hear 
its  brilliant  high-fre<]uency  response 
—  freedom  from  annoying  back¬ 
ground  noise  and  distortion.  There's 
no  friction  squeal— no  ra.sping  hum 


Original  recordinf,s  for  phonograph  records  of  America's 
leading  artists  are  made  on  Audiotape.  There  must  be  a  reason! 


_  ^  >■  ^ttdio’s 

IMPROVED  PACKAGING 

simplifies  handling  and  storage 

All  2500  and  5000  foot  rolls  of  Audiotape  are  in¬ 
dividually  boxed  in  s|>ecially  designed  containers 
(Pal.  Pending)  that  make  handling  and  storage 
safer  and  easier  than  ever  l)efore.  Tape  can  be  trans¬ 
ferred  from  container  to  turntable  (and  vice  versa) 
without  danger  of  slipping  from  the  hub  or  becom¬ 
ing  unwound.  Keel  side  flanges  can  be  attached  to 
hub  without  removing  it  from  container.  In  storage, 
tape  hangs  from  hub  core  —  does  not  rest  on  edge 


iSl 
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Edited  by  WILUAM  P.  O  BRIEN 
Oi^ilian  Fngine«*rH  hv  Armed  Serviret* 


Ei.w-raosic  hiKhly 

«t>r*i*liz«l  in  the  communications 
field  are  still  urKently  needed  to 
fill  positions  in  the  research  and 
development  latKiratories  of  the 
various  hranrhes  of  the  Armed 
Services.  Also  critically  neetled  are 
ex|>erienced  technical  writers  and 
traininK  instructors  with  extensive 
eUn-tronics  or  communications 
e<iuipment  hackKround.  Details  of 
some  of  the  positions  follow: 

Intrlligrner  ltrj>artmfnt.  Air  Matrrirl 
('ommand,  it'ngkt-PitttfrtoH  Air 
h'ltrre  ftntr,  Itnyton,  Ohio 

Air  Tfchniral  IntrUigrnre.  Sprr- 
lalint  I  Hlrctrnnieii  >  Su- 

[s'rvises  the  branch  resp<insible  for 
I'stimatioii  of  {)erformance,  char¬ 
acteristics  and  technical  capabil¬ 
ities  of  foreiKti  airborne  and  Rround 
radar,  radio  navitration.  communi¬ 
cations,  and  Kuided  missile  control 
systems. 

Air  Tfchmcal  IntrlUgenrr  Sprc- 
iii/mt  (duidrd  Minnile  Control  i 
i|7,r((MI).  (’onducts  air  intelli>fence 
research  in  the  determination  of 
the  |M*rformance  characteristics  and 
technical  capabilities  of  foreiirn 
ituided  missile  control  system.s. 

.-tir  Trrhniral  Intelligrnrr  Sprc- 


lalmt  >  Hadto  Savigation)  ($ti,4(K)). 
Conducts  air  intelligence  research 
in  the  determination  of  the  p*‘r- 
formance  characteristics  and  tech¬ 
nical  capabilities  of  fureii;n  radio 
navijfation  system.s. 

,4ir  Ttchniral  Intelligence  Spec¬ 
ialist  /Communications)  (|6,400). 
Conducts  air  intelliKence  research 
in  the  determination  of  perform¬ 
ance  characteristics  of  communica¬ 
tion  systems. 

Air  Technical  Intelligence  Spec- 
iiiliat  ( Klrctronics)  ($8,800).  Su¬ 
pervises  the  branch  resixin.sible  for 
the  estimation  of  capabilities  of 
foreijrn  developments  in  counter¬ 
measure  equipment  and  methcMls. 
Suiiervises  classified  ele<-tronic  proj¬ 
ects. 

.4ir  Technical  Intelligence  Spec¬ 
ialist  !  Electronics  >  ($7,600).  Con¬ 
ducts  air  intellijrence  research  in 
the  determination  of  various  para¬ 
meters  associated  with  elect romaif- 
netic  propairation  and  radiation  as 
they  affect  air  force  tyiK-  equipment. 
•■Xlso  conducts  air  intelliy'ence  re¬ 
search  on  a  classified  |troject. 

.Air  Technical  Intelligence  Sp/r- 
ialist  (Electronics)  ($8,80o).  Su- 
{HTvises  the  branch  responsible  for 


Radically  rodMiqnod  handle  lolkl*  and  walki*  lolkl*  radio*  help  to  coerdinai* 
Inlaniry.  armor  artlUory  and  tupportlnq  troop*.  Both  aro  now  Irequoncy  modulalod. 
Th*  n*w  **r*lon  walk)*  lalklo  (rtqhll  w*tqh*  about  20  lb  and  m*a*ur**  It  In.  hlqh 
>  t  In.  wid*  I  3  In.  d**p.  Its  ranq*  la  up  to  S  ml.  Th*  n*w  i  m  battery  operated 
handle  talkie  llelt)  ha*  a  ranq*  oi  about  I  mile 


the  determination  of  foreign  tech¬ 
nical  accomplishments  and  capabil¬ 
ities  in  the  fields  of  electronic  com¬ 
ponents,  wave  propagation,  mili¬ 
tary  infrared  developments,  circuit 
analysis,  hii?h-frequency  vacuum 
tubes  and  semicontluctors,  as  they 
affect  air  force  type  etjuipment. 

■Air  Technical  Intelligence  Spec¬ 
ialist  /Electronics  /  i  $5,400).  Con¬ 
ducts  air  technical  intelliirence  re¬ 
search  in  the  determination  of  alien 
accomplishments  relative  to  elec¬ 
tronic  components  and  devices  as 
they  affect  air  force  eriuipment. 

Air  Technical  Intelligence.  Spec¬ 
ialist  /Electron  Physics)  ($7,600). 
Conducts  air  intelliprence  research 
in  the  determination  of  alien  capa¬ 
bilities  in  the  field  of  electron 
physics.  Sjiecifically,  this  research 
covers  wave  propajration,  hiprh- 
frequency  vacuum  tulies,  semi¬ 
conductors,  infrared  theory  and  de¬ 
vices,  and  circuit  analysis  as  the.se 
affi'ct  air  force  type  e<iuipment. 

Signal  Corjxi.  ('ivilian  Personnel 
Hranch.  Bldg.  T-SSO,  Fort 
Monmouth,  .V.  J. 

Electronic  Engineer  ($11,825  for 
irraile  (JS-5  requirinjr  4  years  col¬ 
lege  or  4  years  enjrineerinjr  ex¬ 
perience  or  any  time-equivalent 
combination  thereof,  to  $6,41)0  for 
irrade  (iS-12  requiring  8  years  of 
collejrc  education  and  enifineerinjr 
experience).  I’articij'Utes  in  the 
depiyn,  development,  mollification, 
construction  and  testing  of  elec¬ 
tronic  equipment  such  as  radar, 
radio  and  wire  communications 
equipment  and  components;  elec¬ 
tron  tidies,  elei’tronic  control  and 
measurement  instruments,  sonar 
equipment  and  similar  devices; 
plans  and  computes  processes;  pre¬ 
pares  sketches;  conducts  perform¬ 
ance  tests;  interprets  and  evaluates 
test  findinKs,  and  prepares  techni¬ 
cal  reports. 

Technical  Writer  ($.1,100  for 
irrade  (IS-5  requiring  3  years  writ¬ 
ing  expi'rience  or  4  years  collejre 
education,  to  $5,400  for  jrrade 
(IS-ll  requiriiiK  5)  years  profes¬ 
sional  experience  or  one  year  of 
appropriate  education  for  each  9 
months  exjieriencel.  Writes,  edits 
and  prepares  technical  publications, 
h.indbooks.  pamphlets,  circulars, 
instruction  books,  etc.  Edits  and 
revises  scientific  manuscripts  on 
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OEV  Ei-0 
design^' 
manufacture 


LAVOIE  PRODUCTS 
INCLUDE: 

RADAR  RECEIVERS 
RADIO  RECEIVERS 
SIGNAL  GENERATORS 
FREQUENCY  METERS 
ANTENNA  EQUIPMENT 
PULSE  GENERATORS 
OSCILLOSCOPES 
RADAR  BEACONS 
COMMUNICATION 
SYSTEMS 

CRYSTAL  IMPEDANCE 
METERS 
irrC .  ETC. 


i£  UHF  design  or  development  is  a  major  problem  with 

•  •  •  If  you, or . . . 

It  low-unit  manufacturing  cost  is  essential  to  satisfactorily 

•  •  •  1 1  meet  competition,  or  . . . 

If  trustworthy,  confidential  collaboration  is  a  highly 

•  •  •  If  necessary  factor . . . 

THEN  Lavoie  Laboratories,  Inc.  can  be  of  invaluable  assistance.  We  have 
the  Engineering  Staff  .  .  .  the  shop  techniques  ...  a  comjsetent  understanding 
of  government  contract  procedures  .  .  .  and  the  reputation  for  satisfactorily 
meeting  all  of  these  requirements. 

We  welcome  your  inquiries  on  any  phase 
of  UHF  design,  development  or  productioii 


||wbRGANVlLlE,tCj. 
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MEETINGS 


(U~r  23-27:  AIKK  Fall  Gf'neral 
Me«*tin(r,  Skirvin  Hotel,  Okla¬ 
homa  (  ity,  Okla. 

«H'T.  2ft  2K;  Second  Audio  Fair, 
iiponsored  by  the  Audio  Rnici- 
neerinjf  Society,  Hotel  New 
Yorker,  New  York  City. 

Ott.  30-Nov.  1*.  Radio  Fall 
MeetinK,  sponnored  jointly  by 
IRK  and  RTMA  eninneerint; 
department.  Hotel  Syracuse, 
.Syracuse,  N.  Y’. 

Jav.  I0-12:  Se<-ond  HiRh  Fre¬ 
quency  Measurements  Con¬ 


ference,  sp»)nsored  by  AIEK, 
IRK  and  NBS,  Hotel  Statler 
and  Dept,  of  Interior  Audi¬ 
torium,  Waahinifton,  D.  C. 

March  5-9:  ASTM  Sprinir 
Meeting  and  Committee*  Wc*ek. 
Cincinnati.  Ohio. 

Mar.  19-22;  IRK  Annual  Con¬ 
vention,  Hotel  Waldf>rf  As¬ 
toria  and  (Irand  Central 
I’alace,  New  Y'ork  City. 

.lUNK  lS-22:  AST.M  Annual 
Meeting.  .Atlantic  City,  New 
Jersey. 


radio,  radar,  electronics,  communi- 
raticjns  and  photoirraphy.  W  rites 
instruction  manuals  on  theory, 
o|M-ralion  and  maintenance  of  Siif- 
nal  Corps  eejuipment;  determines 
m«*dia  and  methial  of  pre.sc-ntation 
of  material.  I’repare.s  charts, 
irraphs.  sehematn  iliairrams,  etc., 
for  ini'lusion  in  technical  litera¬ 
ture. 

Militnrti  Inittrurfor  <|.'{,lt)o  for 
yraile  <;S-5  r«*<|uirinif  4  years  ex- 
lierience  in  testinif,  servicing  and 
maintenance  of  communication 
•spiipment  or  4  years  colleire  or 
traile  or  via-ational  schiMil  alatve 
hiirh  sch<M)l  level,  to  $4,(>(H)  for 
tirade  (I.S-t)  reipiirinir  ft  years  ex- 
IM-rience  and  education).  Instructs 
classes  of  military  |M>rsonnel  in  one 
i>r  more  of  the  followinir  subjects: 
.Microwave  Radio  Relay,  Radar, 
Radio  Klectronics,  Fixed  Station 
Radio,  Central  Otllce  Techniques, 
Teletyjie  Installation  and  Mainten¬ 
ance,  Reia-ater  and  Carrier,  Dial 
t'entral  Office  Maintenance,  and 
Theory  of  Klectricity.  For  (JS-9. 
also  invest  iirates  and  prepares 
course  material  and  study  guides 
and  devi.ses  visual  traininir  aids. 
Theory  of  Klectricity  requires  only 
thre«*  years  of  exp<*rience,  e<luca- 
tion  or  a  combination  of  both.  Ap¬ 
plicants  hill'd  at  the  tirade  tIS-S 
level  will  lie  jfiven  six  months  inten¬ 
sive  nccel«*rated  training  in  the 
|»lans,  methtsls,  and  t<H-hniques  of 
teachinir  before  assi^rnment  as  in- 
•<t  ructors. 


IKK  AiiiKiiiiii't's  .\Hunls 

tiK  Institute  of  Radio  Kniri- 
neers  will  awarti  the  ItbYl 
Medal  of  Honor  to  Vladimir  K. 
Zworykin,  dirin’tiir  of  electronic  re¬ 
search  and  vice-president  of  RC.A 
l.alHiratories  Division,  Princeton, 
.N.  J.  The  .Medal  of  Honor  is 
awarded  annually  in  recognition  of 
distiniruishiMl  service  rendered 
thronyh  substantial  and  important 
ativancement  in  the  science  and  art 
of  radio  communication.  It  will  Iw 
presentitl  at  the  annual  bamiuet 
(lurintf  the  IRK  National  Conven¬ 
tion,  .March  19  to  22.  1951.  at  the 
Walilorf-.Asforia  Hotel,  New  Y'ork 
City. 

In  makinif  this  award  the  board 
of  dirts'tors  of  the  Institute  also 


conferred  the  jjrade  of  F'ellow, 
highest  ttrade  of  memt)ership  in  the 
IRK,  u|Min  41  outstandinK  enKineers 
and  scientists  in  radio  and  allied 
fields.  Recipients  of  the  Fellow 
award,  w  hich  will  also  be  presented 
at  the  annual  banquet,  are  as  fol¬ 
lows  : 


li.  Atitvr  of  Radio  Corp..  (*hl- 

« 444(0.  lit  ,  J.  ^1.  Hratnerd  of  I*.  t»f  FVnn- 
fi>Tvarila,  PhiludelphtM.  1*»  .  C.  <}.  Hren-* 
of  N.  <'aroHna  rttato 
Ralcitfh.  S.  C.  ;  R  I>.  of  ATAT 

r,»  ,  Sf*w  York.  N  Y.  .  It  W.  iH^ardorff  of 
I'arlrto  Trl.  A  T»*l.  Co..  Portland, 
orrffoti.  J.  If  rvWltt.  Jr.,  of  Radio  Sta> 
tiun  WSM.  Ini'..  Nauhvllte,  Tenn. ;  H.  P 
lyilott  of  Palo  Alto.  Pallf  ;  C.  (J.  Pick  of 
OH  Co.,  Hchf^nectady,  N.  Y  :  K.  U  Olnitfm 
nf  .Stanford  P,  ('alif.  ;  W.  M  O.M»dan  of 
Rcll  Ijatx*.  Inc.,  iH^al.  N  J  ;  J  T.  Mender- 
m.n  of  National  R4a#*Hrch  Oouncll,  Ot¬ 
tawa,  I'anada  .  C.  J  Hlraoh  of  flaidtlne 
HI**c(ronlca  <'orp.  N#K'k.  N  Y. . 

\N'  K  Jarknon  of  CAA.  Indlanapotla.  Ind  ; 
J  It  JohnrMYn  of  RhII  laiba  Inc.,  \furrMV 
Min.  .N  J  .  A  O  Kandtdan  of  Federal 
T**lo«’oinmunlcatlon  laihu.  Inc .  Nuticy. 
N  J  :  C  W  Kllaour  of  .\v«'o  Corp  .  Cin¬ 
cinnati.  (»hlo.  T  J  KlllUn  of  ONH. 
WHAhlricton.  I>.  C. .  J  H  Knox  of  RC.^ 
VltSor  (N».  Ltd.  Monlrral.  Canada;  V.  P 
T«andori  of  RCA  IsHhi*.  Prlnce^ton.  N.  J  . 
1}  t»f  ITAT  Co.  Naw  York.  N  Y 

M  It  Liit»«'kc  of  l>on  ltroadCH*ttlna 

SvRtcni,  Monvw.>«>d.  t'allf  .  I>  O  C  I,ut  k 
of  RCA  IsMlm  .  I^rlnci'ton,  N  J.  ;  J.  K 
MorrliM*n  of  Rell  Whlppany.  N  J  . 

*)  A.  Morton  of  RCA  l^bx.  Prlmvton. 
N  J  <3  W.  Ollv^  of  4'unadlan  Rroad- 
i'HMtnir  Corp.  Mt»ntrca1.  <*anada  .  O.  W. 
Pike*  of  tSK  Co,  Scht'niM  Udy.  N  Y  ;  K. 
Itcukcnia  of  I'  i»f  Calif.,  Rcrk^lt-y,  Calif  ; 
If  \V  <3  Sa!lnif»-r  of  Parnaworth  R**- 
•«#»ar**h  <*«iri».  P'*rl  Wayne,  Ind  ;  O  M 
Schadf  of  RC.A  Vlot*>r.  Can»d»*n.  N  J  ; 
W  K  Shoupp  of  W«-MtlnKhoua^  Kl»H*trl«’ 
Corp.  PittKliurirh.  Pa  .  P.  K  Slllng  of 
RCA  Kr»4Mi<»ni'v  Hiir»<aii.  N**w  York.  N  Y  . 
If  R  Sklfl.-r  of  All*  Inc  Mln^ola.  N  V 
It  R  T»*arr.  Jr.  of  Carnial**  Inatitnti*  of 
T«  «  hnoptirv.  PlttKhurah.  Pa  .  O  N 
Thav**r  of  R#ll  T>«l>i>.  Ini'  .  NVw*  York 

V  V  :  M  P.  Thoniaa  of  OB  Co  Syrai'U!**- 

V  Y  .  W  C  Tinua  of  Hell  Inc  . 

Whlppany.  N  J  :  B  W#*lY#*r  of  Polytorhnt*' 
Inafftuto  of  RriYoklyn.  Itrooklyn.  N  Y 
R  If  Winiam«on  of  (JB  Co.  SvnirtjM*, 

V  Y  :  W  T  Wlntrlnitham  of  R-ll  Taha. 
Inr*  Murray  Hill,  N  .T  .  and  O  A  Woon 
ton  of  M«a3in  V.  M»»ntr**Hl.  Canada 


K  I  MA  Kt  plii  s  to  F<;<: 
on  (^olor  \  iili'o 

In  a  1.KTT>:r  to  tbe  seciet;iry  of  the 
Keder;(l  Communications  Commis. 


sion,  RoIhtI  C.  SpraKue,  president 
«(f  Radio-Television  Manufacturers 
A.sscRiation,  stated  that  the  RTMA 
“has  never  attempted  to.  and 
cannot  require  its  members  to 
build,  or  refrain  from  building, 
particular  .set.s  or  sets  of  particular 
capabilities.”  The  letter  went  on  to 
say  that  decisions  whether  to  build 
sets  incorporatinK  bracket  stand¬ 
ards  for  the  reception  of  both  CBS 
color  and  standard  monochrome 
television  transmissions  would  be 
left  entirely  up  to  the  individual 
memliers. 

This  policy  was  decided  durinK  a 
three-<lay  conference  in  New  Y'ork 
f rom  September  IS  to  20.  Althoujrh 
most  memb,'rs  were  present,  biR 
producers  I’hilco  and  RC.A  were 
siirnificantly  absent.  The  meetinjr 
was  called  to  discuss  an  answer  to 
what  RTMA  calls  “certain  lanKuafre 
in  the  Commission’s  report”  (First 
Report  of  Commission — Color  Tele¬ 
vision  Issues)  that  “suirsests  that 
the  Commission  may  have  believed 
that  the  Radio-Television  Manu¬ 
facturers  .Assm-iation  should,  as  a 
irroup,  provide  the  Commission 
with  the  answer  as  to  whether  its 
members  would,  or  would  not,  build 
sets  to  reflect  liracket  transmission 
standards”. 

.At  the  same  time,  the  .Association 
indicated  that  it  had  dis.seminated 
copies  of  the  Commission  report  to 
its  memls-rship  and  requested  that 
the  FCC  advise  KTM.A  if  it  feels 
the  .Ass<K-iation  can  do  anythinir 
further  to  cooperate.  Appropriate 
panels  of  the  National  Television 
System  Cc'mmittee  will  submit  com- 

(Cwitiiiw<4  on  p««*  IA4) 
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NEW  BOOKS 


lilt*  \lu|{ii«‘li<'  \iii|tlifii‘r 

Hr  J.  H.  KiiVSKR  Stuart  ami  llirh 
nnim,  Laniian,  lUMl.  I  I'J  /laff'M,  K* 
thilltnfft 

Within  vrry  r«»(»-nt  iti**  jmis- 

iif  naturaHle-i-or**  rpai  tnr.'* 
an  curr**nt-amplifyinjf  ami  ciirmit- 
fc»ntrol  (it-vicPM  havt*  comt'  into  eoii- 
(*i<Jprablp  promiripncp.  Tho  litera¬ 
ture  on  thin  nuhj«H'l  in  extennivi*  hut 
nrattereil  and  mont  of  it  in  ditlu-ult 
to  iinderntand. 

The  author  of  thin  tiiMik  han  net 
himnelf  the  tjynk  of  hrintrinir  down 
to  earth  the  hanic  prini'iples  of  th  • 
trunnductor  ami  itn  application  to 
control  prohlenin.  Hy  comparin  ' 
tube  principles  and  circuits  with 
t ransdiictors  he  lia-,  virtually  with¬ 
out  mathematii'.s.  nuci  eeded  in  niak- 
injf  the  nuliject  clear. 

This  hiM>k  in  a  "lirst  reader"  and 


doen  not  iro  into  the  many  intricate 
and  erudite  anjiei-tn  of  the  matter, 
hut  havinif  dijrented  the  contentn  of 
itn  hundred-<Mld  pairen,  the  reader 
.should  Ih'  prepared  to  jro  on  to  the 
more  extensive  literature. 

The  transductor  plus  the  metal 


RELEASED  THIS  MONTH 

I’ldutirial  Hiqh  Frequency  Pow«r:  E 
May:  Wil*y;  $5.03. 
lanitat  on  Chom'seri  and  Countort: 
D  H.  Wilkmicn;  Cambiidqe  Uni 
vort  ty  Prott:  $4.50. 
nad  o  Communication  at  Ultra  Hiqh 
froquoncy;  |.  Thornton;  Wiloy; 
$4.50. 

Sjrvoy  of  Modtrn  Eloctron'.ct;  Paul 
G.  Andr>i;  Wil  y;  $5.75. 
Trantmlttion  Llntt  and  Filttr  Not 
workt;  ).  I.  Karakath;  Macmillan; 
$6.00. 

Trantm  ttlon  Linot  and  Notworkt: 
W,  C.  lohnton;  McGraw  H'll; 
$5.00. 


rectifier  tiller  jrreat  future  control 
ponnibilitien.  It  in  hiirh  time  that 
electronic  engineers  >ret  familiar 
with  the  princijilen  and  applications 
thereof. —  K.  H. 


Ti‘l#*\ij*imi  S<*r\iriii>» 

Hy  SouiMo.N  Hei.i.ek  a.nd  Irving 
SHI'LMAN.  Mcdraw-Hill  Honk  Co., 
Sew  Y'ork,  19.'>0,  4.34  pagen, 

An  attempt  at  a  practical  view- 
approached  in  a  simplified  lan- 
jfuaife.  In  general  it  succeeds  very 
well.  On  fx-ca.sion  it  labors  under 
exce.ssive  effort,  hut  the.se  in.stanoes 
are  held  to  a  minimum. 

The  authors’  preface  remarks  in¬ 
dicate  possible  u.se  a.s  a  textbook  for 
.servicemen.  From  the  technical 
asfiect  it  can  very  well  fulfill  this 
exjiectation. 

There  is  sufficient  information  on 
each  portion  of  the  television  cir¬ 
cuit  to  enable  the  reader  thoroujfhly 
to  understand  the  operation,  and 

(cofltini»ed  on  p  1 3$) 


BACKTALK 

Thia  Department  U  Operated  as  an  Op>en  Forum  Where  Readers 
Ma-y  Discus*  Problems  oi  tho  Electronics  Industry  or  Comment 
Upon  Articles  that  ELECTRONICS  has  Published 


Old  riiiii-r 

IHAK  .NIK-S; 

In  KisivKP  to  the  SiIiM)  riermaii 
Watch  Kate  tester  •  Kl.EiTRONir.s 
p  170. lime  I'.t.Vi)  .Mr.  Drie.selmann's 
invention  is  only  a  vi‘ry  i>o«ir  varia¬ 
tion  of  ;in  old  principle,  which  was. 
a.s  much  as  1  know,  first  filed  for 
patent  by  .\.  1’.  Davis.  February  .7. 
tt»27  I  patent  .Vo.  I  .Tfi'.t.lWS  ' . 

Drieselmanii  is  measurinir  the 
time  between  coincidences  of  the 
strokes  of  .1  standard  watch  and  the 
X-watch.  This  means  for  most 
watches  a  lime  ditfcrence  of  0  2 
sivond  If  it  takes  .'I  minutes  to 
bililil  up  this  difference,  the  X- 
watch  is  ’.Hi  seconds  per  day  slow  or 
fast.  For  ten  second-  a  ilav  it  will 
take  alsiut  30  minutes. 

Therefor*',  this  test  device  is 
usable  only  for  verv  poor  ipialities 
of  watches,  not  for  yoHsl  ones. 

If  is  much  better  to  pet  a  line 


record  of  the  actual  phase  differ¬ 
ence  of  the  two  watches;  the  anple 
of  the  line  to  the  center  line  of  the 
chart  pives  the  watch  rate  and  it  i.s 
possible  to  see  within  seconds  (not 
minutes')  what  the  speed  is. 

The  most  seriou.s  difficulty  is. 
however,  the  watch  it.self.  The 
speed  chanpes  very  much  dep«'ndinp 
on  whether  the  watch  i.s  fully 
wouini,  '.)  10  Wound,  half  wound  and 
so  on.  For  a  pood  test  you  have  to 
make  measurements  at  diflerent 
sjirinp  tensions. 

Vou  can  find  many  diaprams 
showinp  the  speed  of  different 
tyjies  of  watches  in  ".VTM"  (.\rchiv 
flier  Technischos  Mes.sen)  under 
.1  DM,  where  1  have  published  the 
diaprams  from  many  tests  about 
l.'i  years  apo. 

•American  watchmakers  have 
Is'cn  iisinp  such  devices  for  more 
than  20  years.  Vou  may  see  them 
in  many  watchmakers’  shops  in  the 


city.  They  are  a  preat  help  to  rec- 
opnize  a  bad  watch  within  a  minute, 
but  it  is  impossible  to  set  the  si>eed 
for  a  day’s  run  within  three  min¬ 
utes.  This  can  only  be  done  in  mass 
production  if  you  assume  that  all 
watches  have  the  same  uniform 
sprinp  characteristic. 

(Ieorge  Kein.ath 

I.nrchmoHt,  *V»ir  Vorfc 


Klrelronies  (^hiiz 

THI.S  month's  BR.VlN--n:.\.s™  was 
submitted  by  Bob  Wakeman  of 
HliMimfield,  New  .Jersey. 

AVhat  is  the  impedance 
across  the  input  terminals  of 
the  infinite  ladder  shown?  .\s- 
suminp  R,  to  Ih-  2  ohms,  and 
R  to  he  I  ohms,  find  R 


B.  B,  B.  B. 


The  .inswer  to  this  problem  will 
appear  in  next  month’s  Backtalk 
alonp  with  another  problem.  Read¬ 
ers  are  eiicouraped  to  submit  piiz- 

(Continued  on  pogc  272) 
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0«cfllo9rom  of  vorticol  occoloroHoo 
of  tho  motor  hovting  of  o  boncli 
9Hodor«  aliowmg  iH  vibroHon  pottom. 


oscillograph  trace ...  by  PHOTOGRAPHY 


Photorecorciing 

.  .  .  an  important  function  of  photography 


TRADf -MAIK 


Record  of  nbrotioo  ot  an  oi  Mmor 
■nttoRorion  during  I  30  of  o  Mcend, 
pAoiogropAod  on  otciOograpA  Kroon. 


^'»)u  can  sa\c  U)ts  of  time  ami  settle  arguments 
when  you  photograph  the  evidence  of  oscillo¬ 
graph  traces.  Kven  the  fastest  transients  can  be 
preserved  .  .  .  f»>r  leisurely  stuvly  and  for  perma¬ 
nent  recorils. 

F»)r  nn)st  cathode-ray  oscillograph  work 
the  best  film  is  Kodak  l.inagraph  Fan  Film.  >X'ith 
the  highest  practical  light  sensitivity,  it  holds  its 
emulsion  speed  at  writing  rates  of  thousands  of 
miles  per  seciind.  Vll’hen  you’re  faced  with  spe¬ 


cial  problems  requiring  low  red  sensitivity,  the 
recommended  him  is  Kodak  l.inagraph  Ortho 
Film. 

Kodak  l.inagraph  Films  are  available  in 
Ibmm.  and  •t^mm.  widths  on  daylight-  and 
darkroom-loading  spools.  The  .^Smm.  width  is 
also  furnished  in  ,S6-expt)sure  cassettes.  All  are 
sold  by  the  Kodak  Industrial  Dealer  in  your 
area.  Fastman  Kodak  (.ompany.  Industrial  Pho¬ 
tographic  Division.  Rochester  4.  N.  Y. 


{ 
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nCw  iOOKS 


(co«tiii«e4) 


CONNECTORS 


ior  pow*i,  11904!  40(1  cootrcJ 
cuciutf  10  4uci4ft  4od  al^ctrooic  •quipmaot.  Ampkenol. 
by  Ui  Ih*  UrqMt  tupphai  ol  quolity  coooactort,  laods  with  tha 
broadatt  availability  liitioq  oi  AN  Coooactori  ior  all 
MIL-C'SOIS  aball  atylaa  aod  applicatiooa  Tbia  laadioq  poai- 
lioa  IS  asauiad  by  Amphinols  cootiouioq  davalopmaot 
aod  loolioq  prograio. 


CONNECTORS 


ior  instrumants,  test  aquipmant 
aod  all  typas  ol  lodustnal  applicatioos  Eatansiva  tataarch 
and  maouiacturioq  iacilitiaa  hava  mada  Amphenol  RF  Con- 
nactori  outslaodioq  in  datigo  Tbay  hava  lonqar  laakaga 
paths,  lowar  loss  rssulting  10  outstanding  pariormanca. 


CONNECTORS 


Amphenol  Rack  and  Ranal  Connactort  have  ayelata  iniartad 
in  the  mounting  holes  ior  added  stienglh,  holes  ior  wiring  in- 
staad  ol  tha  usual  hooks  on  tha  mala  contacts,  and  inter- 
lix-king  barriers  to  prevent  accidental  shorting.  Another 
Amphenol  prcxluct  oi  pracuion  design! 


CONNECTORS 


now  standard  ior 
audio  circuits  on  Signal  Corps  communication  aquipmant. 
AmpHENOI'S  superior  design  provides  watertight  l(xrk  and 
spring-loaded  contacts  which  have  low  voltage  drop  and  are 
sali'Claaning 


Mechanically  Efficient-Electrically  Correct 

COMPONENTS  FOR  RADIO  AND  ELECTRONICS 


Amphenol  prcxlucts  include  the  most  complete  line  oi  cables,  plugs, 
connectors,  iittings  and  plastic  components  available  Irom  any  one 
source  in  the  world  tcxiav  Quality  oi  product  and  outstanding  design 
are  assured  by  Amphenols  eitensive  engineering  and  research 
stall  plus  the  most  comprehensive  testing  laboratories  in  the  held. 
Specilv  Amphenol  .  .  tbs  quality  name  in  electronics' 


AMIRICAN  RHINOLIC  CORPORATION 

I  (SO  Seetk  S4sli  Aveeee.  Cttisoee  SO,  Mteeis. 
n  Sea^  *>e  Nie  4t  eaga  ganaral  CATAIOO  Na.  74. 
t!  ASe  my  naaia  to  yeer  laoihng  Hit  for  aioaltily  infor 
aieliee  on  cerrantty  new  prodiKts  and  rettinicol 
dele  . . .  AINPMINOi  INOINf  l«INO  NEWS. 


yet  not  lx*  luirdened  with  extraiu*- 
ou.s  material. 

The  authors  have  done  very  well 
with  the  difficult  job  of  ineluding  a 
.service  analysis  on  each  jxirtion  of 
the  receiver.  The.se  thorough  anal- 
y.ses  can  be  used  to  extremely  kimxI 
advanlafte  by  the  !x*|finner  who 
lacks  the  practical  approach.  A 
jfixHl  practical  serviceman  must 
utilize  a  quick  analytical  approach 
which  can  lx*  develo|)ed  and  shar|i- 
etied  by  careful  consideration  of 
the  analy.ses  pre.sented. 

Unfortunately  the  book  )fets  off 
to  rather  a  .slow  start  due  appar¬ 
ently  to  the  authors’  lack  of  prac¬ 
tical  experience  in  antenna  installa¬ 
tion  work.  The  first  few  chapters 
carry  a  few  rather  extraneou.s  theo¬ 
retical  considerations  and  nejflect 
many  minor,  liut  accumulatively 
imixirtant,  practical  considerations. 
Thi.s  lack  of  the  practical  accounts 
for  a  lack  of  emphasis,  leavinjr  the 
betrinner  with  that  “textbook”  feel- 
inj?.  The  material  presented  is  ac¬ 
curate  technically  but  lacks  this 
practical  temperinjr.  The.se  deficien¬ 
cies  exclude  the  Ixiok  from  the 
■‘excellent’’  classification,  but  in 
spite  of  this  criticism  the  book  is 
well  worth  havintr.  Practical  addi¬ 
tions  to  the  early  chapters  could 
make  a  second  edition  toji-notch. 
KUdKNK  Kt'KLl'NP,  HiTfitn-PanKnir 
Hlf'ctronirs,  Inr..  Hitfiofn,  .V.  ./. 

ITif*  l*rinfipIf‘H  of 

ItY  I'Al  I,  Fkkedman.  I’lihtic  Affairn 
I'l  fMit,  \\  iiKhitii/hin,  IK  ( ’.,  llt.Ml,  ‘I'li 
linyra,  $:f..'iO. 

Thk  AITHOR  says  in  the  introduc¬ 
tion  that  he  has  written  this  book 
for  younj;  men  and  women  who  are 
embarking  on  research  as  a  career 
or  are  considering  the  possibility 
of  doiiiK  so.  He  also  has  holies  that 
people  in  executive  |)ositions  re¬ 
sponsible  for  directinir  such  youn>: 
people  will  benefit  from  the  ideas 
presented.  He  distiny'uishes  clearly 
between  the  terms  ".science"  and 
"scientific  research",  but  states 
that  scientific  research  is  by  far 
the  most  important  constituent  of 
science. 

The  first  chapter  is  a  very  inter¬ 
esting  history  of  the  development 
of  methods  in  scientific  re.search. 
Such  .scholars  as  .-Xristotle  lielieved 
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1  he  same  is  true  of  chassis. 

For  years,  we  have  been  fabricating  sheet  metal  chassis 
for  the  electronic,  radar  and  television  industries.  Naturally, 

we  have  had  to  work  to  the  most  critical  tolerances.  Chassis 
are  a  specialty  with  us.  We  are  equipped  to  serve  you  on  either 
short  runs  or  production  runs  in  steel,  stainless  steel  and  aluminum. 
Donnelly-designed  and  engineered  products  are  your 
best  insurance  against  production  breakdowns. 

Don't  take  a  chance  —  take  Donnelly. 


MANUFACTURING 


A  DIVISION  OF  JOHN  DONNELLY  A  SONS 
3134  WASHINGTON  ST.,  BOSTON,  MASS. 


PRECISION  SHEET  METAL  &  PRESSED  WOOD  FABRICATION 
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HUH  TIANSMHMHS 
STANOAtO  •  SHCIAI 


Maximum  Reliability  Every  Time 

Hilh  AIKPAX  CIIOI'I'ERS 

now  . .  .  the  \r>86 

60  CYCLE 
CHOEPEU 

I*  r  e «  i  >  i  o  II  eii(:ineereil 
for  reliahility  .  .  . 

for  uinpliiieulioti  of  low  ll•\el  DC  ^i^iiuU  .  .  .  The 
A.'ifUi  in  nii|>|>lie(l  lieriiietieally  nealeil .  .  .  almost  iiii- 
afTeeleil  hy  nliiM'k,  %iliralion,  teiii|ieraliire  exiremen. 


1014  CRIfNMOUNT  AVI. 


■  ALTIMOm  1,  MARYLAND 
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tirre  iv  a  new,  inexpensive  a(ievv<>r> 
to  multiply  the  usefulness  of  your 
'scope  .  .  .  tils  any  slandariJ  'ssope  .  .  . 
useful  with  tirry  'scope.  Puts  pattern 
on  paper  for  anurute  tracing,  all  in 
just  a  few  seconds! 


Many  new  and  valuable  uses 

•  Reed  traces  on  graph  paper, 
log,  semi-log,  decrement,  etc. 

•  Compare  traces  by  super-posi¬ 
tion. 


•  Detect  small,  slov*  pattern 
changes. 

*  Measure  amplitude  and  wave 
forms  accurately. 


The  OS(  II  1.0  TRACER  is  a  precise 
optical  instrument  that  superimposes 
the  caihiHle  ray  image  on  a  shiret  of 
paper  or  right  in  sour  lah  note  hcMik. 
i  ses  a  newly  deseloMd,  double 
coaled  lens  —  high- reflection  upper 
surface,  high-transnussiicn  lower  sur¬ 
face.  Heavy,  cast  base  contains  lamp 
to  light  record  paper 


This  useful  accessory  to  escry 
'scope  costs  only  S19.50.  The  first 
tost  is  the  last  tost. 

ORDER  TODAY  from 


—  as  oasy  as  writing 
yaur  name! 

k  —  simpler  than  a 
i  photo  record! 


lISlfR'S  ElRtlronit  fquip- 
m«nl  it  •tpeciolly  0«- 
M9n«d  and  twill  ta  yowr 
•xoft  raqucromanlt. 

ItMB  S*  >•  Xwt*  S4*  TsNvicIwi  T«A* 

EISIER  tpacioliiat  in  CLASS 
WORKING  MACHINERY  far 
fh*  monwfocfur*  of:  Cofti- 
ad*  Roy,  Radio  Twbat 
iSlondord.  Miniatura,  Sub 
Minlalwral;  EluoratcanI 
lamps.  Clatt  Ampowlai; 
Violt,  IncandatcanI  lamps. 

Contuhotion  without  ony  ohiigotio/t 
on  foot  port  ii  tordiolly  invited. 


J  RESISTANCE 
WflDERS 

V«  «•  300  KVA 


EISIER 

TeMiettMe 


EISLER  ENGINEERING  CO.,  inc 


7$1  SOUTH  13th  ST.  •  NEWARK  3.  NEW  JERSEY 


record  patterns 

from  your 

OSCILLOSCOPE 


Robert  A.  Waters,  Inc. 

4  tsrtoR  Stmt.  Milttua  M.  Mass. 


Co'o'^ 
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For  more  than  ftO  yvars  I-T-E  ho»  l>ern  known  in  ihr  rlrrlrii  al  industry 
for  ihr  quality  of  its  products.  This  reputation  has  l>een  maintained  through 
sound  engineering  and  manufacturing  skill. 

Component  parts  and  materials  that  go  into  l-T-f'..  Switchgear  are  the  finest 
ohtainahle.  and  are  carefully  cenerdinated  into  efficient  functional  units. 
Natvar  100  extruded  vinyl  tuhing  and  tape  and  othc-r  Natvar  llexihle  insula¬ 
tions  are  used  l>erause  they  consistently  meet  i-l•I'..'s  rigid  recpiirements. 
Natvar  400  and  other  Natvar  Hexihle  electrical  insulating  materials  are 
available  for  immediate  delivery,  either  from  your  wholesalers'  stocks  or 

\  direct  from  our  own. 

\ 

\  / 

NJ(TI0ML  varnished  P0DUCTS 

\  /  T»Uphon»  Cobl*  Addrcti  | 

\  RcriccNy  7  M00  NATVAR:  RcrfnMiy.  N.  1. 


CobU  Addrtti 
NATVAK:  iohwoy.  N 


T  I  T  I'.  MUl-TUMm*I  SwiUliCrar  it  conipwi  and  rffirienl  It  it  and  buill  lo  provide 

potilivr  pmliHtion  of  tf^ondary  dittrilvution  tytirntt  ^ilk  an  rstra  niarffin  of  tafety  lor  unin* 
Ir-rruplrd  trrvi<r.  In>tnini<‘ril  IrctftRfttmicni  iirr  drAit;nr«l  «|MMifi<ally  for  tu  iti  til)oar Jt 

NtiK.ir  10(i  i  xtrudv-d  Tiipr  it  iifox)  on  lint  I>pr  C-2.  \oll,  MK)  nnip.  fwiniary 

iranvfornirr  tod  lo  prt>lr<1  llir  invirtintcnl  rirtuit.  Krtau*^  il  liat  |{«mkI  dirlrtlrK'  xirrnsifi.  rr<|uirrt 
frHrr  loyt'M  llion  VC.  it  flr.xdJr  rnttuBfi  lu  ittnfonn  lo  tfiari)  l^entlt  hiiKouI  wrinkling,  and 
iircuuM'  it  liat  a<lr<|u<ilr  Itrot  rrsi^tame. 


NIW  lOOKS 


^  eerre/z 

7VAN  £i/£/Z 


at  no  increase 
in  price 


for  All-Direction 
Vibration  Protection 


Vibration-Control  Mountings 
. .  .  Bonded -Rubhor  Parts 


that  they  could  develop  science  by 
purely  mental  processes,  and  at  a 
time  when  slavery  was  the  custom 
they  felt  that  any  resort  to  use  of 
their  hands  was  l>eneath  their 
status.  This  did  a  tfreat  deal  to 
retard  progress  of  science,  and  the 
author  shows  how  Kradually  the  ex- 
[wrimental  methtnl  became  accepted 
as  the  basis  for  scientific  research. 
The  dual  nature  of  matter  /rowinj: 
out  of  quantum  mechanics  ajrain 
places  emphasis  uiM)n  the  impor¬ 
tance  of  the  hypothesis  in  scientific 
re.search,  now  use<l  as  a  iruide  for 
experimental  work  rather  than  as 
somethin)?  holy  and  unimpeachable 
in  itself. 

The  sm-iety  in  which  the  scientist 
lives  has  a  profound  inlluence  upon 
science.  The  author  is  frank  in 
brinjfinj?  jmt  the  hardships  which 
this  can  impose  upon  a  scientific 
research  worker,  but  also  points  out 
the  advantajfes  that  a  scientist  liv- 
iiiK  today  has  in  this  regard  in  com¬ 
parison  with  those  of  the  past. 

The  correct  mental  approach  is 
treated  under  the  subjects:  clarity 
of  mind,  a  combination  of  imaKina- 
tion  and  caution,  of  receptivity  and 
skt‘pticism,  of  patience  and  thor- 
ouKhness,  and  of  ability  to  finalize, 
of  intellectual  honesty,  of  a  love  of 
di.scovery  of  new  knowledjre  and 
understanding  and  of  sinKleness  of 
luirpose.  Kducation  can  be  an  asset, 
but  the  youn)r  research  worker 
shouhl  have  no  illusion  about  how 
little  it  is  compared  with  what  he 
or  she  could  acquire  during  suc¬ 
ceed  inj?  years. 

The  plannin)?  of  research  is 
treated  in  considerable  detail,  in- 
cluiliii).''  consideration  of  the  nature 
of  the  problem,  the  meth<Hl  which 
the  invest iyrator  proposes  to  apply, 
the  thorouKhness,  the  available  re¬ 
sources.  and  the  available  time.  The 
scientist  who  takes  care  of  all  the 
research  himself  is  compar»»«l  with 
the  team  orvranization,  and  the  con- 
tlitions  are  considered  under  which 
reseanh  can  be  successfully  dele¬ 
gated.  The  accuracy  required  and 
the  minimum  uuml)er  of  essential 
ol)servations  are  treated  in  terms 
of  the  desired  result  and  the  amount 
of  etfort  retjuired  to  achieve  it. 
Since  practically  all  re.search  is 
s|)onsored.  the  sidentific  research 
worker  should  seek  to  know  and  un¬ 
derstand  the  ways  of  i)atrons  who 


Ia>rd  Muliipl.ine  Mountings  arc  now 
pr«>(cctcil  against  attack  from  oil,  gaso¬ 
line,  cleaning  solvents,  ozone,  and  other 
enemies  of  rubtwr. 

The  rubbcT  tlexing  element  is  pro¬ 
tected  by  a  thin,  tough,  elastic  material 
which  resists  attack  and  prolongs  the 
life  of  Multiplane  Mountings  under  ad¬ 
verse  conditions  .  .  .  an  adiled  value  at 
iu>  increase  in  price. 

I  his  illustrates  LORD  ptilicy — to 
produce  the  very  best  Quality 
HONDI  D-Rl  HHI  R  (  rubber- bonded - 
to-meial)  parts  {sosstble.  T  hrough  ctin- 
stant  rescMfch  new  materials  are  investi¬ 
gated,  new  priKCWscw  testeil,  and  new 
methods  developeil  to  supply  long- 
lasting  vibration-control  mountings  for 
priKluct  improvement. 

Vibration  control  increases  accuracy 
and  improvc-s  jx-rformance  t)f  priHlucts 
.  .  .  reiluces  maintenance  .  .  .  builds 
sales.  Investigate  Lord  Vibration- 
(aintrid  Mountings  and  HondcsI-Rublx-r 
Parts.  Write  to  attention  of  I’riHluct  and 
Sales  I  nginc'cring  Department 
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•  TIm*  »‘iif:ineorin"  lahoralorv  is  the  alert  guardian 
of  Hi-Q  (|iialitv.  No  coniponent  ran  Im*  put  into 
production  until  it  l>as  proven  that  it  meets  Hl-Q’* 
«‘\ai  ling  standards  to  tlie  eoinplele  satisfaction  of 
these  technicians.  It  is  llicir  further  responsibility 
to  see  that  standards  are  rigidly  maintained  during 
production  runs.  In  addition,  Hi-Q  engineers  are 
always  available  to  work  with  your  engineers  in  the 
development  of  components  to  meet  your  sp«‘ci(ic 
needs.  Feel  free  to  call  on  them  whenever  and  as 
riften  as  you  see  fit. 

If  \4Hi  haivn't  rvrvirvd  your  ro/»y  •>/  f/ie  nrit 
lll-Q  uriu-  Unlay. 

JOBBERS  — ADDRESS:  740  BelUvill*  Ave  ,  N*w  Bedford,  Mott 


S(^ctnical  ^Mctcutce  / 


OLEAN,  N.  Y. 


SAlIt  OffICIS:  N«w  York,  Philodolphio 
Detroit.  CHicogo.  loi  Angelos 


PlANTSt  Oloon.  N  Y..  PronkMnvilU.  N.  Y. 

J«s»wp.  Po.,  M/rtIo  ftoocK.  S.  C. 
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X-VAI  It  ■oa-corr*tlv«,  aoa'CrM^liif  —  wire  r««4y  far 

t«IA*rla9.  N«w  la  ai«  ky  laaAlag  aiaaafactarar*  af  •lactrlcal 
pra4actt.  Writa  #ar  ftff  SAMPIC  far  fatflag. 

FIDELITY  CHEMICAL  PRODUCTS  CORP. 

472  Frclinghuysen  Avenue,  Newark  5,  New  jersey 


I.  WIPE  CLEAN. 
Operadon  com- 
p I e I c  d  in 
seconds. 


1.  DIP  WIRE  in 
X-VAR  lor  ) 


MAGNETICS,  INC. 

Sp€Ci*U<yiH^  in 

BUTLER.  PENNSYLVANIA  PHONE  54-145 


HEAT  RADIATING  CAPS 

Designed  to  government  specifica 
tions.  Aluminum  contact  lingers  are 
integral  with  radiating  fins.  Tension 
on  lingers  maintained  by  an  encirc¬ 
ling  steel  spring.  6  32'”  tapped  center 
hole  lor  attaching  grid  ribbon  or 
other  lead.  Crimped  beryllium  cop¬ 
per,  silver  plated  grid  ribbon  S'c" 

!  long,  supplied  with  each  cap.  Spe¬ 
cial  lengths  can  be  supplied  to  menu 
tacturers  in  quantities.  Caps  avail¬ 
able  to  lit  all  popular  tubes.  Write 
tot  details  and  drawings. 

Address  export  irtquiries  to 

Export  Div.,  Dept.  E-1150 


MAHONAl  COMPANY.  Inc' 
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INSULATION 

FORM  VAR  •  FORMEX  •  ENAMEL 


SECONDS 


2.  WITHDRAW 
and  waiih  ix>ai- 
me  disinieipair. 


The  controlling  unit  of  these  frequency  star 
Is  a  bi-metallic  fork,  temperature-compei 
and  hermetically  sealed  against  humidity  an 
ations  In  barometric  pressure.  When  combine 
y,  accurate  speed  and  tim 
ifforded  by  mechanical,  electrical, 


f  related  equipment, 
trols  are  al  - 
tical  or  optical  means. 

Instruments  of  our  manufacture  are  used  e 
sively  by  industry  and  government  departmen 
such  precision  work  as  bomb  sights  and  fire  cont 

Whatever  your  frequency  problems  may  be.  our 
neers  are  ready  to  cooperate. 

‘  Whtn  requetiing  further  de^oil^.  please  specify  the 
Two*  Numben  on  which  information  is  desired. 


TTM  SMI-a.  lASIC  UNIT 
^raeuanciM,  200  «e  1500  cycUt. 
OMdan  and  MaMaHa't 
tar  lawar  and  Mfllar  (taquanciat. 
Mialafariwd  aad  JAN  contiruction. 
Oatpat.  4  *otH. 


TYPI  200S.  UTIUTY  UNIT 
coniitH  of  Typa  2001-2  and 
boo<f ar  to  provlda  10  watt*  at 
1 10  y  at  60  eye.  Input,  50-100  eye. 


TTPI  21t1A.  lAI.  STANDARD 

Oatpata,  40,  ry-i*.  0-110  Volti. 

12D.240...*yi^!»  impuhai. 

In^'ISO  <00  eyelat,  45  W. 


American  Time  Products,  tnc. 


50  W  output.  0-110  V  at  60 
Input,  50-100  eye-.  275  W. 
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muMirr/ 

SECONOAIYcmd 


.supply  the  facilities  anil  his  liveli- 
hlSMl. 

The  book  is  written  in  readable 
style  with  numerous  examples.  The 
author  has  jfiven  con.siderable  oriir- 
inal  thought  to  the  problems  and 
pre.sents  view|X)ints  which  are  well 
worth  considerinjt.  The  Ixxik  is 
recommended  for  intere.stinjf  and 
instructive  readin^f. — Walpo  11. 
Kl.lt:AKR,  Director  of  Kmcarch, 
Ml  ntuaixiliit-Honryu'ell  KegiiUitor 
<’o.,  Minneaiiolix,  Mlini. 


Kleririr 
<!ir«‘iiit  i'luMiry 

By  H.  .1.  .losKPHS,  Senior  I’hyHirinl, 
I'lmt  Ottice  Kiiginrering  Hrjmrtmrnt. 
Mithurii  it  Co.,  lAd.,  London;  John 
Will  g  (t  ,S'o«ji,  Inc.,  S'eu'  York.  Sec¬ 
ond  L'lL,  1950,  113  {Htgeg,  $1.25. 

It  is  a  real  problem  to  present  sub¬ 
stantially  all  of  Heaviside’s  impor¬ 
tant  basic  contributions  to  electric 
circuit  analysis  in  one  small  mono- 
Rraph  of  1 13  pajres.  The  author  has 
accomplished  this,  however,  by  a 
concise  and  clear  treatment  of  the 
various  fundamental  methods  of 
operational  analysis  as  worked  out 
by  Heaviside  and  extended  by- 
Carson,  Bromwich,  and  others.  Just 
enou>rh  historical  backKround  is  in¬ 
cluded  to  convt\v  .something  of  the 
boldness  and  orijrinality  of  Heavi¬ 
side's  approach  to  circuit  problems. 
Kmphasis  on  the  physical  inter¬ 
pretation  of  results  throuyrh  numer¬ 
ous  practical  examples  helps  the 
reader  appreciate  the  power  of 
operational  methods. 

What  the  author  calls  "Heavi¬ 
side’s  I,ast  Theorem’’,  of  which  the 
Carson  intejrral  tht'orem  is  a  corol¬ 
lary,  is  used  as  a  basis  for  estab¬ 
lishing  rijforously  the  various 
o|H‘rational  processes.  However, 
one  miKht  debate  the  author’s  state¬ 
ment  that  thi.s  theorem  had  ap¬ 
parently  “e.scaped  the  notice  of  en- 
irineers”,  since  it  is  clearly  pointed 
out  by  Hush  in  his  tljH' rational  Cir¬ 
cuit  .Analijnin,  to  mention  one  case. 

The  usefulness  of  this  mono¬ 
graph  would  be  increased  by  the 
inclusion  of  even  a  modestly  short 
table  of  oi^erational  expressions  in 
an  apiH-ndix.  .As  it  is,  they  are 
.scattered  throughout  the  volume 
and  are  ditlicult  to  lin-ate.  Some 
mention  of  the  relation  between 
Heaviside’s  operational  approach 
and  the  now  more  jfenerally  used 


You  can  depend  on  Lewi.s  for  your  spring 
needs  —  whether  job-designed  or  made  to  speci¬ 
fication  —  for  Lewis  has  the  experience,  facilities 
and  know-how  essential  to  designing  and  manu¬ 
facturing  practical  springs,  wireforms  and  tele¬ 
vision  coils  at  practical  prices.  Highly  efficient 
methods  and  techniques  of  manufacturing  de- 
velo|)ed  by  Lewis  jiermit  economical,  high  pro¬ 
duction. 


I>ewis  F^ngineers,  long  experienced  in  spring 
design  and  application,  can  help  you  select  the 
right  springs  for  the  job  —  springs  that  past 
experience  has  proved  most  economical  and 
efficient  for  the  exact  u.se.  Quality  is  essential 
but  "fancy  extras”  that  don’t  contribute  to 
product  efficiency  of  ojieration  are  not  considered. 


Ix'wis  Spring  Engineers  welcome  the  opjKvrtunity 
to  discuss  your  spring,  coil  or  wireform  require¬ 
ments  without  obligation.  Call  or  write  today. 


LEWIS  SPRING  &  MANUFACTURING  COMPANY 

2656  West  North  Avenue,  Chicago  47.  Illinois 

O  <=i:^^eaicisiON 


&^mSPRlNGS 
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Thr  Simiilatnr  it  a  fproJiul  of 
HrrJ  Rnrarrh,  Inr.,  ft  athmfftm,  H.C. 


iNSTRU^e'^^^ 
REStAffCH  A 


For  Precise  and  Sensitive  Zeroing 


•  •  •  X  h  G 

£le3hjoniK 

Amplifier  System 


ihia  nigp'tl  un<l  relialiU*  aiiiplifuT  i«yKt<‘iii  ia  ra|ii<ilv  Im*> 
I'omine  Illt*  heart  of  a  IhmI  nf  lievii-eH  anri  aiiiiaraliiH  re. 


coming  the  heart  of  a  hoat  of  lieviceK  anti  tniparaliit*  re 
qiiiring  aiitoinalic  zeroing  or  Hlantlanii/.iiig.  Typical  ia  It 
utilization  on  the Simuintor  niu<le  h\  Keeii  Keitcarch.  Inc. 
an  analog  computer  for  analyzing  Iramtient  heat  flow 
Here,  the  ElectroniK  Amplifier  electro-mechanically 
regiilaleH  grid  hiars  to  counteract  ain  drift  encountered 
in  the  measuring  amplifierH.  Kor  a  diM-iiwiion  of  itn 
application  in  your  research  or  priMliiction  program, 
call  in  your  l<K-al  lloncNucll  engineer  .  .  .he  ia  aa 
near  an  your  phone.  Ml>>K%foi.is.||o>KYV»Kt.t. 
|{|•■.^;l  t.tToH  do.,  In<ltistriiil  IHrision,  1128 
\XaMie  \>e.,  I'hila.  If,  I’a.  ( tfliceK  in 


more  than  80  |irincipal  cities  of  tiu 
Lnited  Staten.  (Canada 


anil  throughout 
the  uorld. 


put  an 
added 


L  PRECISION 
^BOBBINS 


New  Catalog  Edition!  Write  Today! 

Km  von  new  modified  edition  tells  the  com¬ 
plete  story  about  specific  ratings  on  all  transform¬ 
ers.  Our  standard  line  saves  you  time  and  expense. 

I  Send  for  your  copy  of  our  ^ 

iVVv  latest  catalog  edition  now/ 
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F//S  Your 


W Production  To  A  "Y’’ 

Km  von  «TV'_high  quality,  uniform 
transformers,  arc  your  best  l)et  for  development, 
production  and  exi>erimental  work.  For  over  20 
years,  the  KENYON  "K”  has  been  a  sign  of  skill¬ 
ful  engineering,  progressive  design  and  sound 
construction. 


hat  th«  outstanding  reputa¬ 
tion  for  superior  Coil  Bates 
thruout  the  electrical  field. 


^  ©  1^ 

I  S«fid  todoy  MfvipUt  to  your  »poci- 
I  ficotiont.  Round,  »<iuorc,  roctonpulor 

I  tow  COST.  Any  quantity.  Rhone,  wiro 

I  or  writ*. 


Some  of  the  reasons: 


Alte  Prvriiion  Pamt  Tub** 

A«li  for  now  Mandrol  LUt.  Ovor  t.OOO  ti<M 
2041  W  Chorkstofl  St  Chicogo  47,  HI 

P/ont  No  foo,  79  ChoiKl  St  Horttord.  Conn 


PERFORMANCE, 
PUBLICITY. 
Precision  Quality 


Now  —  reduce  inventory  problems,  improve 
deliveries,  maintain  your  quality  —  specify 
KENYON  “T's,”  the  finest  transformer  line  for 
all  high  quality  equipment  applications. 


Tubes  spirally  wound  of  finest 
dielectric  moteriols  for  greatest 
strength — better  heat  dissipa¬ 
tion — less  moisture  obsorption 
—  vulcanized  fibre  flanges  — 
swaged  tube  ends  for  secure 
locking  —  entire  ossembly  im¬ 
pregnated —  perfect  seal  — 
meeting  Underwriters'  require¬ 
ments. 


-that  a  PILOT  LI6HT 

CAN  IMPROVE  YOUR  PRODUCT 

....  add  attraction  —  safety  —  service  ? 


—  what  lamp  fa  use 

—  how  >0  us*  it 

—  what  H  will  do 

—  whof  it  will  cost 


THIS  WAY  BE  THE  ONE  '  ^ 

Designed  for  low  cost  NE-51  Neon  /  i^l 

•  Built-in  Resistor  *  Patented 

•  U/l  listed  •  Rugged 
Cotologu*  Number  521308  —  997 

for  110  or  220  volts.  S 

SAMPLES 

for  dtsign  purpose 
NO  CHARGE 

it C  U/l  Wr.t*  for  the 

/fLrr.  HANDBOOK  OF  PHOT  IIGHTS." 

Write  us  on  your  design  problems.  I  | 

The  DIAL  Llf^DT  COMPA!\Y  of  A^IERICA 

Foremou  Maniifarliirer  of  Filot  Lifihts. 

900  IlltOADWAY,  Nf.W  YORK  3,  N  Y.  TLl.Kl'HONE  SPRINT.  7-1300 


PRECISION  PAPER  TUBE  CO. 


New  Instruments  for  Microwave  Testing 


COMPLEMENT  SPERRY'S 


MixJcIs  348,  W  ami  350,  new  cavity  frev^uencv  mcterv  shown  helow,  cMend  to 
the  SHF  ami  I  HF  rrc^ucm'v  ran^s.  technivfucs  which  arc  now  available  at 
lower  frequencies.  These  broadband  instruments  are  designed  for  lx>th 
transmission  and  absorption-t)pe  indications.  Thev  arc  suitable  for 
scarch-tvpe  frequem'v  measurenients  or  any  other  requirement  where 
an  accuracy  of  .1  percent  frequenev  set  is  needed.  Thc-sc  are  among 
the  many  new  microwave  test  and  measuring  instruments  which 
have  been  added  to  the  ever-im'rcasing  Sperrv  Microline. 


/' 


inttfumentt  m  th«  freijiNHXy  rangM  of  th« 
abnvfl  mentiofWHt  rnetert  arn 

Instrumant  Fr«qu«fl- y  mc 

Impftdanrt  M«t«r  IB  000  ?6  MO 

Imptdtnct  Mct«r  146  ?6  MO  40  000 

Imptdanct  Iranstormtf  M7  26M0  40000 

Dirt(ti(>fulCoupl*f  40^  ?6.M0  39.000 

Dirtctional  Coupitf  4U  18  000  MO 

Oifartional  Coup)*'  4IS  18.000  ?6. MO 

Oiractional  Couptff  3M  17  400  17  000 

Oirtctional  Couplaf  479  3?O0O  i9  fX)0 

Slkorr  371  76.M0  40.000 

ShoiT  377  17,400  18  000 

Ttrminatton  401  17.400  18  000 

r»fmin«6on  407  ?« Mf)  40.000 

Owttefur  ami  Mitti  3ST  |7  400  18  000 

OtttLtof  and  Mtiat  3M  18  000  ?« MO 

Dttartui  amt  Mum  3M  76  MO  4C.OOO 

Oatmrtoi  and  Mnat  387  76.M0  40  000 

MafK  1m  i9C  18  000  76  MO 

Mafi'  Taa  391  76.M0  40  000 


FREQUENCY  METERS  ^ 

_ ^ _ ^  ^ 

Model 

1 

348 

349 

350 

-  -t 

Description 

CAVITY 

CAVITY 

CAVITY 

Frequency  Range  me 

13,00048,000 1 

19.000  26,000  i 

j 

26.500  39.000 

Absolute  Accuracy 

1  1  1000  1 

1 _  _ 1 

1  1000  j 

1  1000 

Approximate  Loaded  Q 

o 

o 

o 

450 

'lOOO 

UG419  U 

UG  419  U 

UG  425  U 
UHF 

UG  38141 
UG381  U 

Catalog  informatKtn  on  thaaa  and  othar  Mtcrotina  inatriimnnta  it  ava'iatwn  on  raquMt. 


emseoPE  compahp 


aivtsMM  Of  nu  skmt  coorourioN.  ooui  mck.  new  rotm  •  ciivilano  •  mw  orlians  •  mu*  yorr  •  los  angelis  •  san  fRANcisco  •  siaftle 
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I  In-  <iiit>l.iii<lili::  «  li.ir.ii  Irri'lir  of  tin-  MimIcI  f(l  t  I  li-i'lroiiir 
\  oil iiM-it-r  I-  il*  aliilitv  to  .irciir.ilt'K  iiK-.i'iiri*  llif  jM-.ik  to 
|mmIv  iii,i;:nilii<l<'  of  rr|M'lili\r  of  >11111  •liorl  <lur,ilioii 

•Hill  lou  •'iiiT'iv  I'oiili'ill  .1'  to  Ih-  iiiirra<l.ilil<-  oil  llir  oriliii.ir\ 
rlci  troiiK  \  oil  iiK'Irr.  1 1  Hill  iii<M>iiri‘  hiiIi  .hi  aiiiir.irv  of 
Im-IIit  iIi.hi  *>'^  |iiilx  »  .!>  'Iiorl  ii'  I  mil  ro><-«  <>iiil«  hiiIi  .i 
rt|M‘lilioii  i.ili-  a>  loH  a>  JO  |mt  x-ioihI.  I  iki-  all  oiIht 
It.illaiit iiir  \  oil iii<'l)-r>.  llio  MihIi-I  .10  i  i>  |ir<'-i  alibrali'il, 
>l.ilili-.  I  oiii|iai  I  anil  im'X  Io  n-ail. 

f  mtttftiti*  tnf.ntttttintn  •*/!  f/iM  t  h'ltmnt*  I  r  anti  l/i«* 

lUtihmttnr  Unt  I  iitlmtm  liJtntiirt. 

I  /ftffdiut  I  ti/l/MW*  f  s.  M  «</*  Ittufl  t  itilututt  I  •Jtfntif  f  <iM(/ 

<j« « I  t«  ^  h  •!«  t  uiit  anti  /%•> 

'^hunt  fur 


100  FANNY  ROAD,  BOONTON,  N  J 


Ntv*  BOOKS  (coiifi«<i*B; 

latl’lati-  transform  methinl.s  would 
!«■  d*•sira^)lt■,  hut  this  p«-rhaps  i.s  ex- 
jai  tinn  ti«)  much  for  such  a  .short 
mtino)fra(ih.  This  little  volume 
.should  he  useful  for  student.s  or  en- 
Kineers  with  some  hackjfround  in 
basic  mathematic.s  and  circuit 
flieory,  and  for  those  desiring  u 
concise  exposition  of  Heaviside’s 
methods.— J.  (iRKia;  Stkpjik.vson, 
Airhortit  I  tint  runu  iitx  Lahoratory, 
Ml  III  via.  S’.  1'. 

Aeoii^lirul 

in 

Hv  Vkkn  ().  Km;i>.skn  and  Cyril  M. 
Hakkis.  John  Wilfy  anti  Sonn.  Inc., 
S'ric  York,  ly.'iO,  457  yiiyes,  $“..50. 

Of  i.Nn:Ri';sT  not  limited  to  just  the 
profession  indicated  in  the  title. 
.\nyone  concerned  with  the  produc¬ 
tion  or  reproduction  of  sound 
within  natural  or  man-made  enclos¬ 
ures  will  find  much  useful  and 
helpful  material  within  its  pajfes. 

The  first  three  chapters  hrietly 
cover  the  ireneral  properties  of 
.>oiind  and  its  |iropay'ation,  the 
human  hearinir  mechanism  and  its 
pi-rformaiice.  and  the  enerjry-fre- 
ipiency  distriliution  of  noise,  sp«>ech 
and  music.  The  material  is  pre- 
si'iiled  in  what  has  hecome  more  or 
less  the  classical  manner,  based  on 
such  factors  as  contours  of  equal 
loudness.  This  reviewer  hazards  the 
nuess  that  the  averay'e  architect 
will  emerge  from  the.se  chapters 
with  a  somewhat  iH'wildered  im¬ 
pression.  It  would  apiiear  prefer¬ 
able  to  have  such  material  pre¬ 
sented  instead  in  transmission 
characteristic  form,  showin^r  for 
instance  the  fidelity  or  freipiency 
response  of  the  ear  in  decibels  of 
relative  loudness  for  constant  input 
at  various  fixed  sound  intensity 
levels.  This  would  allow  direct 
comparison  with  the  frequency 
I  liaracteristics  of  other  elements  in 
an  overall  sound  system  as  usually 
pre>ented  in  Kraiih  form. 

.After  a  chapter  on  the  reflection 
and  ilitlraction  of  sound  waves  by 
the  surfaces  normally  encountered 
in  rooms,  the  desi>rn  of  open-air 
theatres  and  stages  is  treated.  The 
followin^r  two  chapters  on  sound- 
absorptive  materials  and  types  of 
construction  are  of  importance  to 
anyone  interesteil  in  modifyinR  the 
acoustics  of  an  enclosure,  whether 
loudspeaker  cabinet,  living  room  or 
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sealed 
for  Life 
with 
silicone 
rubber 


SILICONE  —  ill''  lu-w  <Millii-lir  lli.il  iii.iilr  luMilliiif-  whfn 

(’.rtuTal  Klcrlrir  liroiiulit  it  nut  is  liack  in  tin'  iit-ws  afiain.  For 
toilav.  (i-K  >iiiall  t'a|>a<'it<ir'.  u|i  tlirou^li  nINHt  \iilt'.  an-  li<‘rtMrtirallv 
sfaird  with  ^ili(•<llu‘  fiiIiImt  l>U'liiii;:»  nr  I'a'-k'-t'. 


This  mean*  thot  your  new  G-E  capacitor  is  ^nalt-il  |Misiti\<-ly.  |mt- 
niaiD-iitU  Tnr  inaxiiniiin  lilf.  Lnr  sjlicniu*  ^^•als  hv  cnmiirr-sinu 
ainti)-,  witliniit  th)'  U'*‘  nl  ailh*->i\t>.  It  will  iicM-r  shrink.  Inn><-n  nr 
pull  away  it  rmiaiii'  fl.i'ti*-  at  anv  n|M-ratin;:  tnnprratnr*-  a  i-apari- 
tnr  will  «-\fr  inert.  It  is  iMi|H-r\inns  in  nils,  alkalies  anil  aeiils.  Its 
liieleetrie  s|reiieth  is  perinaneiitK  hi;.'h  anil  it  is  imt  easil\  il.nnav'il 
(inriiii;  installatimi  inr  it  has  a  llexihihty  that  wiihstaiiils  ineehaini  .il 
uml  thi'rinal  shnek. 


Thit  exclusive  G-E  feature — i|e-i;:nei|  tn  surpass  estahlisheil  in- 
stallatinii  reipiireineiits  iii.ikes  (.ener.il  Kleitrie  eapaeitnrs  liner 
anil  inure  ile|H-ni|.il>|e  th.iii  e\er  lieinre.  liijxtiiitus  (ifntrtil 

Kiritrii 


UOlU  CO" 

d.'oiisa 

*h,ch 


,".9-9''°-''  ” 

a»  , 

end  65 
400  lO***'  ® 
Ideoc*  oddio' 

i,o.  5>o'*' 

pat.ti."!.  Wii'* 


Silicont-rubbtr  bv»hingt,  permanently  elaitic  ond 
formed  to  close  tolerances,  seal  themselves  by 
compression  to  the  capacitor  cover.  They  are  used 
with  capacitors  1500-v  d-c,  or  660*v  a-c«  and 
tower  Silicone  rubber  gosliets  with  plastic  or 
porcelain  stand-offs  are  used  for  higher  voltages. 


p^rmofi 

»,otur«» 
cose 
oie  wf! 


,ries  to  Co 

\  tuctri« 
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New  Type  2A  TAP  SWITCHES 


HAVE  A  CON5TANTXONTACT  RESISTANCE  OP 


Maiiulai  liin'r's  runlinii  su|N‘riuril)  of  PAIINU* 
tor  tiriislicH  nil  ii(‘\%  hit liliiifiir  l'iili‘iiliiiiiii>li‘r  .  .  . 


PHYSICISTS 


SENIOR  RESEARCH 
ENGINEERS 


^Mhir  rii|»rrirnrr  hm%  r€iii* 
Hrmrd  »c»iir  l«*»tw  and  lb<Mir  4>f 
ibe  Radiation  l^lM»ral«»r>  rr* 
fardinn  bru»h  «»**ar.  than 

a  «»erk  aft*  ronifiU'Ird  a 
life  leM  on  onr  of  our  2 '  Krr« 
lilinrar  Polrntionirirr*  in 
«>tiirh  ibr  bru«b  lra%rlrd  tbr 
full  Irnflb  «»f  lb**  rr*i«tanrr 
rlrmrtil  fi«r  millbtn  lintr*  |»r* 
fc»rr  failure*  «»rrurrr<l.  Tbr 
wirr  u«rel  in  tbr  rmiManrr 
rirmetit  y*m%  .IMIll  diamrtrr.** 


PAl.INt^'*  %7  ...  a  pmiou^  mcul 
a!U»>  itintaininK  K»»IJ.  pUiinum  and  pal¬ 
ladium  .  .  Ki>  iriK  (>ui%undinf;  scrviir  as  ihr 
sliding  i«»niast  in  mans  tsprs  of  |x>irniHinu'ii-rs  ulirri* 
lon^  lilt.  I«m  noise  and  mainiaincd  linrariis  arc  rssrntial  This 
and  otltcr  Icsird  Nl  ^  Prriious  Metal  Allo>s  arc  also  being  us«‘d  suitrss- 
fulls  in  numerous  preeisi<»n  eontatl  and  slip  ring  applications  requiring 
controllcit  sscar  resistance,  high  conductisit>  and  freedom  Irom  tarnish 
arkl  corrosion.  >X  ntr  or  call  our  Kesearch  Department  for  additional 
technical  data,  outlining  sour  problem  il  fxissible. 


Senior  Enqineers  and  Physi¬ 
cists  having  outstanding 
academic  background  and 
experience  in  the  fields  of: 

•  Microwave  Techniques 

•  Moving  Target  Indication 

•  Servomechanisms 

•  Applied  Physics 

•  Gyroscopic  Equipment 

•  Optical  Equipment 

•  Computers 

•  Pulse  Techniques 

•  Radar 

•  Fire  Control 

•  Circuit  Analysis 

•  Autopilot  Design 

•  Applied  Mathematics 

•  Electronic 

Subminiaturization 

•  Instrument  Design 

•  Automatic  Production 

Equipment 

•  Test  Equipment 

•  Electronic  Design 

•  Flight  Test 

Instrumentation 

are  offered  excellent  work¬ 
ing  conditions  and  opportuni¬ 
ties  for  advancement  in  our 
Aerophysics  Laboratory. 
Salaries  are  commensvnote 
with  ability,  experience  and 
background,  ^nd  informa¬ 
tion  as  to  age,  education, 
experience  and  work  prefer¬ 
ence  to: 


O.  M  (.1 ANMM  &  (  ( I  .  IN( 

6v*  Ml  If.*  I  .•li.rike 
Nl*  Jcivfy 


There  high  quality  rwitchet 
with  up  to  24  contacts  were 
specif  colly  developed  to  meet 
the  need  for  rugged  precision 
instrument  switches  that  hove 
longer  operoting  life  ond 
ore  economical  components 
in  competitively  priced 
electronic  instruments  / 

and  military  equipment.  | 


Write  for  Techisleal 
Bwlletiii  No.  2t. 


Aerophysics  Laboratory 
Bo.  No  K  4  12214  S  Lakoood  lUd 
DOWNEY,  CALIFORNIA 
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fino6ie*K 

Can  it  solve  one  for  YOU?  i 


When  the  Luma  Llectric  Lquipment  (Company  designed  their  new 
resistance  soldering  t(H>l.  they  ran  into  a  problem  .  . . 

The  electrode  holders,  subject  to  high  heat  frttm  the  carbon 
electOKles.  were  giving  unsatisfactory  sers  ice  in  experimental  models.  , 

Luma  engineers  tried  various  alloys  for  the  holders,  but  were  forced  I 

to  discard  one  after  the  other  because  of  early  failure  or  lack  of  j 

gtMxi  machining  characteristics.  ^ 

The  metal  they  needed  had  to  have  these  cjualities . . ,  ^ 

all  of  them;  '  ■ 

/.  High  ftrength,  eti  n  u  hen  tht  carhnn  rUctrodes 
htcomr  rtd  hot. 

2.  Good  resislancf  to  oxidation  and  corroiion. 

L  /  ou-  co-rflidriit  of  expansion. 

4.  Good  maihinahility. 

5.  .It  least  fair  eleetrieal  conductit  ity. 

Luma  finally  found  what  they  were  seeking  in  „ 

"R  ‘*  Monel,  one  of  the  family  of  I.nco  high-nickel  ' 

alloys.  Flectrode  holders  made  of  "K”  Monel  successfully 
withstiMHi  the  severe  service  conditions  imposed  by 
the  fast-heating  Luma  .Soldering  I'iNil. 

And  in  addition,  "K  ’  ,Monel  proved  to  be  a  pratlical 
metal . . .  economical,  m.ichinable.  "K"  Monel  is 
particularly  well-adapted  for  use  on  automatic  screw 
m.ichines.  since  it  may  be  machined  at  relatively 
high  cutting  six-eiis. 

If  — like  the  Luma  Llectric  Lquipment  (Company  — 
you  have  a  high-temperaturc  or  corrosion  problem  that 
seems  imjsossible  to  solve,  you'll  find  iNto’s  Technical 
Service  IX-partment  always  ready  to  help  you.  A  letter, 
briefl)  outlining  vour  problem,  will  secure  iNt.o's 
full  co-operation. 


luMO  Sold^finf  Tool,  on 

r#«iitoAc«  principl*.  Qw>ck  Hpot  ei  m»oa 

o>  tromfermpr  cwrrpnl  i«  epplipd  to  ttio 
oloctfodo*.  Ttio  total  wo  fht  of  th#  Kondp<o<o 
it  omatiAfly  tmoM  —  only  I  oun<#«. 
lociudini  o  S  foot,  tw.n  conductor  cobio 
floctrodoc  or#  carbon  ^or  rnoiimum  corvico, 
oloctrodo  ttoidori  or#  hoot  r#a  (tont, 
corrotion  ro«-|tont  t  Monol 

for  informotion  about  tbo  luma 
Sofdoring  Tool,  wr.i#  d  rortly  to 
lUMA  flECTtiC  FOUlfMENT  CO  , 
f  O  «o«  132.  Toiodo  I.  Obio. 


inui  M  KITtCl 


NICKEL 


ALLOYS 


THE  INTERNATIONAL  NICKEL  COMPANY,  INC. 

67  Wall  Sum.  New  York  5,  N  V. 


WONIl*  .  -K••MONIl  •  -••‘MONll  •  -«»-•  MONil 
HICKIl  •  *0'*NICKfl  •  -l-*NlCmi  •  INCONfl* 
OUlANICKIt*  •  ri«MANICKIl*  •  INCONIl  "X** 


ELECTRONICS  —  Ncrmber.  1950 


r 

I 


Radio  &  Electronics  Corp. 

200  Greenwich  Street,  New  York  7,  N.  Y. 

Cable  Addrett  MIIOLCCTRO 
Tht  ONI  touKr  lot  Alt  yowl  (Udienic  nerd 


RHONE 


BEekman  3-2980 


(CMtiaiNd) 


a  theatre.  The  phenomena  re.^ultinjr 
from  re.Honance.H  in  the  cavity  or 
Kroup  of  cavitie.s  which  con.^titute 
a  room  i.s  then  considered:  thi.s 
chapter  naturally  lead.s  to  one  on 
the  control  of  room  re.sonance,  re- 
verlaration  and  propagation  paths 
to  provide  desire*!  characteristics. 

Noise  or  undesire*!  sound  will  in¬ 
vade  the  enclosures  in  which  people 
live,  work  and  relax  throujeh  many, 
often  minor,  paths.  Four  chapters 
treat  noise  control,  pre.sentinjr  the 
necessary  structural  devices  and 
preiautions  which  optimize  acoustic 
sijzria!-to-noi.se  ratio  within  a  room 
throujfh  noise  reduction.  When 
noise  cannot  be  further  reduced, 
obviously  only  an  increase  in  signal 
level  can  improve  the  sijrnal-to- 
noise  ratio.  A  chapter  is  devoted 
to  a  consideration  of  the  role  of 
electrical  amj>lification  in  reinforc- 
intr  speech  and  music,  by  both  mon¬ 
aural  and  stereophonic  means. 

The  book  concludes  with  .six 
chapters  which  are  more  specifically 
concerned  with  definite  desijrn  prob¬ 
lems  than  is  the  precedinvt  material. 
These  cover  auditoriums,  theatres, 
.schiK)l  cla.ssrooms,  lecture  rooms, 
music  rooms,  commercial  and  public 
buildings  such  as  restaurants  and 
hospitals,  homes  and  apartments, 
I'hurches,  and  radio,  television  and 
recordinK  studios.  Three  appen¬ 
dices  are  provided,  includiuK  com¬ 
prehensive  tables  of  sound  absorp¬ 
tion  crK'rticients  of  materials  and 
souml  insulation  data  for  various 
tyi>es  of  partiticnis  and  structures, 
plus  a  brief  table  of  conversion  fac¬ 
tors  anil  physic;d  constants. 

There  are  many  charts  and 
Kiaphs  scattered  throujrh  the  text 
which  summarize  much  useful  ac¬ 
oustical  information.  It  is  perhaps 
to  lie  regretted  that  a  few  addi¬ 
tional  words  were  not  included  in 
explanation  of  some  items  as.  for 
instance,  the  chart  for  summation 
of  two  noise  levels  ( Fijr.  10.1) 
where  the  text  does  not  make  clear 
that  the  residtant  is  simply  the 
sum  of  the  sound  enerpy  or  power 
of  the  two  noises. 

This  reviewer  cordially  recom¬ 
mends  the  book  as  a  welcome  aildi- 
tion  to  the  literature  of  eUKineeriny 
acoustics,  as  well  as  for  its  jrreat 
potential  usefulness  to  the  archi- 
lei  t.  who.  in  turn,  can  benefit  us  all. 

The  opinions  and  assertions  con- 


availabU  now  from  Milo's  groat 
worohouM  of  compioto  stocks: 

CUtCH  IOHtS‘-~N««  '  300  "  seen  piup  and  ioclieU  in  deep  biKliet 
mountmji  Ne»  "'W’  barnet  strips 

CONTINCNIU.  CANON* -Nobeloy  precision  resistors,  ideal  for  meter 
worh  and  other  industrial  applications 
UL£N  I  DUMONT  tUORATOIIIES  -New  oscilloscopes,  supersedmf 
the  famous  2086  Type  304.  tJ08  OO  each  Type  304H  £328  00  eKh 
ffOEUU.  TflfPHOM  t  RADIO*  -  All  types  m mature  and  packaged 
power  rectifirs.  and  RGU  cables 

HC'-New  type  OCH  and  OCf  precision  resistors  BTS.  BTA  BT2  and 
6W  resistors,  m  all  tolerances  and  values  New  CIA  and  Cl  l  insu¬ 
lated  chokes,  readily  identified  wth  DMA  color  coding  m  mircohenries. 
SUKRIOR  ELECTRIC* -Powerstat  yanable  transformers  and  automatic 
voltage  regulators  tor  every  requirement 

STIVANU*-AII  types  of  germanium  crystals,  new  glow  modulators,  gas 
pressure  tubes.  TR  and  ATR  tubes,  stiobotrons.  thyratrons.  flash  tubes 
ALLEN  IRA0lEt*-Polentiometeis  and  EB  GB,  HB  resistors  m  all 
tolerances  and  values 

•Prices  and  literatuie  on  these  products  available  upon  written 
request  on  your  letterhead 


saves  you  money,  time  and  effort! 

Omhf  RliW  fivM  you  ALL  Iketo  firlwsrva  buyinq  oArontagM: 

★  COMPLETE  NEWEST  STOCKS  OF  ALL 
THE  BEST  MANUFACTURERS 

★  FACTORY  PRICES 

★  SAME-DAY  SHIPMENT 

★  LATEST  TECHNICAL  KNOW-HOW 
AND  KNOW-WHAT 

A  PERSONAL  AHENTION  AND  ADVICE 
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No  Program 
Interruptions 

How  KDKA  MAKES  SURE 
with  Selenium  Rectifiers 


You,  too,  C4n  have  a  power  rectifier  that  is 
{{ood  for  the  lije  of  your  transmitter,  (tone 
forever  will  he  those  costly  program  inter¬ 
ruptions  caused  by  the  sudden  necessity  of 
replacing  power  tubes. 

Since  Selenium  stacks  were  installed  at 
KDKA,  power  rectifiers  are  no  longer 
critical  components.  In  addition  to  many 
years  of  service,  these  Selenium  rectifiers 
provide  other  benefits.  No  w’arm-up  period 
or  filament  power  required  .  .  .  ability  to 
withstand  relatively  high  inverse  surges  . . . 
takes  temporary  or  pri>longed  overloads 
without  damage. 

VXr'hy  not  be  assured  itf  stable  operation  of 
your  power  rectifier  ...  of  program  con¬ 
tinuity  at  full  signal  strength.  Y'our  nearby 
>X’estinghousc  representative  will  tell  you 
how  to  get  the  job-proved  Kectox.  Ask 
him  for  a  copy  of  I) B- 19-025  or  write 
\X'estingln)use  hlectric  (lorptjration.  Post 
Office  Box  H6H,  Pittsburgh  30,  Pa.  j  iis6s 


R«cfifiSfs7 


STEINEN 
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A|t0<0«r$  MIW 

Atfl9lCIAl  ANfIMNA. 

IIMWiAflN#  ACTMAi  OAltA- 
flN«  CONAltlOMft.  tAVIft  1IMI 
OM  TAANft«AITTft  AMO  tICIIVIt  fUM*MO 


If  i«  MO  l4HiK«r  i«  bfiAl  tun*  traniminm  or  rnnven  K  §  ^ 

•h<»«rd  airifaN  Ml  iih  ih«  r»r%  Anibiul  Antenna  (Mod«l  I)A200) 
you  can  prettsely  »imulair.  electrically,  any  normal  aircraft  antenna  All  thia 
MriihcHit  leaving  the  ir«c  bench  Tbit  r<|uipmem  mil  accept  any  tranammer  power  up 
to  200  waitt  -  ccMiiial  titling  proviciea  direct  ^2  ohm  meterrei  load  Sturdily  constructed 
for  hard  ucage.  can  be  mounted  in  standard  rack  cabinet  or  used  on  bench  fop 


M  ^tmg  hiermtmn 


SCREW  MACHINE 
PRODUCTS 


If^OhAUnCAl  C  0  M  M  H  N  I  C  A  f  I  •  N  $  EQUIPMINT.  I  H  C 


Housings 
Assemblies 
Metal  Trimmings 
Electronic  Tube  Parts 


SAVES  TIME 


AND  COSTS 


STAMPINGS 


satHTmetuy 


oisteneo 


Metal  •  Fibre 
Phenolite  •  Plastic 


fo  moof 


Production  Mofhodt 


in  tht  titids  of 


Complete  Fabrication  FcKilities 
Under  One  Roof 


g  •  Mochtnery  •  Oenarol  Eiectricol  Worli 


ond  mony  Others. 


S^fi!  SPHd¥!!  ifflCICttrm 


B  a  S  Awlomotic  $<r*w  Machine* 
•  6-Spindl«  Automatic  Scraw 
Machine*  •  S*mi>Automatic  Miller*, 
Drill  Pr«**«*,  Tapper*  •  High-Sp«*d 
Power  Pr«****  •  S*mi>Automatic 
and  Automatic  A**omblie* 


Chock  th*(*  Important  Foofuro* 


Exacting  Specifications  Met— 
Rigid  Inspection  System 


eacleMiae  •*(•««<*  dec#  ta 
periettenr  ef  the  ceiAe*  et 
•ti  eelttH  It  pofW'H  la 

sf—faaeec  '*«eni»a  aad 

iv»<ae  et  cerract  taatpa^a 
tvm.  aad  ae«  ’atac  Arv  aad 
hrfh  rm<i*aa<a  iataH 


wr  INVITf  YOUR  INQUIRY 


WM.  STEINEN  MFG.  CO. 


Bru«n  Cor.  Hamilton  $t.,  No  work  5,  N  J 


U4»>»vtac*erea  So^eO  h» 

H.  J.  ENTHOVEN 
&  SONS  LTD. 

LONDON.  ENGLAND 


U  S  *ea'«taa*a«>i»c 

MAURICE  H.  ESSER  ^ 

Ovpt  A.  lUN  WATER  STREET 
ROCHESTER  4  NEW  YORK 


QUALITY  STEINEN  products 


Electronic  engineers 

i^GUARDlAN 


EFFICIENT 


EAST-TO-SERVICE 


VIBRATION-PROOF 


Over  a  million  Focus 
Coils  have  rolled  off 
Guardian’s  production 
lines  into  TV  sets  of 
leading  manufacturers. 
With  more  than  75 
types  established  as 
Guardian  Standard, 
speedy  delivery  to 
meet  today’s  replace¬ 
ment  needs  is  a  matter 
of  routine. 


TNI  ocTAi  etua  rrei 


Milts  *10  *c  — SIS  DC  iiiAT  TNI  luo  HiAoii  rrn  • 

• 

Valuable  information  on  HERMETICALLY  J 
SEALED  Guardian  Relays  is  yours  for  the  asking.  • 

Write  on  your  business  letterhead  for  new  com-  • 
pletely  descriptive  and  illustrated  Catalog  5-H  No 
cost.  No  obligation. 

ASK  US  TO  MAKE  SPECIFIC  RECOMMENDATIONS.  NO  OBLIGATION. 


GUARDIAN  I^JELECTRIC 


1625  M  W.  WALNUT  STREET 

•  c•■rllll  III!  IT  •not 


CHICAGO  12,  ILLINOIS 

■llltll  l•llltiT 
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NfW  lOOKS 


•  -i.i  ii  in:\uv  Hy 

I  ifn  *  t«»T»  l  iiu*  ri‘>ty 

.!  .  1  ii. 

in*  al  ;*•  i-urit  i.f  Ht*r 


THUMBNAIL  REVIEWS 


IN»'I  T  IMI  KDWI'K  <>K  A  Sl^cnKI- 
iVI.IMiKU  ANTKN.VA  KiiKiii.-.-riin; 
I P»  Station  t'ln  ular  '  N** 

Mar«  h  lyfiO.  rr«iN*rf>tt>  '‘f  llln. 

I  rt-.ui  i,  cc'ritM.  of 

•irtttnna.  <itrlv of  tran.^ttnl^^ion  Mto- 
•  «juaT»‘*ii-.  ar.il  rnuth«*niatl(*al  pr*H*«  »lui  • 
f'-i  ‘  al*  ulatint:  f»*  rf«.rri»aiu’r. 


\.STM  STANDAltl^S  ON  Khh> ‘TUl^  Al. 
INSf!^ ATINO  M  VTKKIAUS.  I**:.*!  K«li 
tion  Anifflian  S»Hi**ty  fi»r  T^NtiMK  M-< 
t*'rtali*,  lififi  Ha<’e  8t  ,  ♦*7»' 

(laftirN,  tt  '•Ji.  <*ohtaiit})  ait  of  th*'  staiol 
ar'l  Hn«i  tontatK**  na-tho*).**  aial 

•p<^Mn<'.ttl*ai'>  |M-t  talnitiK  to  In^utatinif  riui 
torl.iN  riiHr"  *.r  wiilrh  tjuN*-  r‘*'»-Mtlv 

f.  Vi*..  <1 


'  M’liv  in  At  oiTi»i\ 

\  I  «I>  *  I  \  M  Vt.lurn*>  li  N  /.  Minw 

•  ci.i|<h«<l  I  l.>  Har\ar*1  !’filv*r- 

•  ity  i*r<S'-.  t  *amt'ri«l>f»-  3h,  Mh'-**  .  |3 

< ’oMipi «  l•ihltoKrHphy  volufo** 

I'-  alni'***l  «»n«-  Inrti  thirk.  on  t>v  It 

i>rfpar«<t  t*v  !'f*yrho-A<'ou>tl«-  Lat»- 
a.it.TN  Har%ari!  un<l**r  ONU  lontra*  t 
lli  fi-i  •  ii<  »  s  an*  urrarii;*'*!  ulphatx-tW-aity  tiv 
nttifr.  .tfxl  kt>>«l  to  n  M-parat** 

.irioi)  t<v  Nut>Jr(t  A<»  that  authors  for  any 
h  -in*!  a^-p.  .t  <»f  aoilitlon  ar»  •as^ily 
it«*4l  Maj.>r  »'!a}«>i?i«  atl*niA  ar**  anaton  i- 
il.  j»h V •<u>h»fc*|4*a I  •Ki''al,  d»*afn»*-'*. 

«  -1  a»i«Jlt*>rv  th***ry. 


I  I^M-nilinN'ts  OK  THK  N  VTIoNAI. 
KIA:'  TIP  »Mrs  <•«  »\KKI(KNrK.  V..I  V 

•  National  Kl«*4  tronl«*»  < ’onf^'r**?!!  ♦*. 
^  -  M  ’‘^n!  St.  Ohhairo.  Ill,  Jo2  i»a»f»»* 
4'  -Hi  Ini’hnIeM  In  i*»*rfnar»**nt  t'!oth-l»<»»inil 
‘•*!m.  wltli  frw  «  x<'*ptlons  all  *»f  th«* 

^lr••^••nt«••l  at  tho  S»*pt.  2*-  2'*.  l!«r* 

•  al«»ni:  with  tahl^'*  4*f  oorit«*iito^ 

•  •f  pr*\i*ai-  lKr<u<o<  of  th«*  pr»M»-.«linaH  Still 

W  Vo!  2  at  ftr.o  an*! 

\  ..I  ;  4  I-i:  }  ami  I  t  1*1'  »  at  It  -'O  ..o  t, 


1*1  r*  -nt' *\t  \i;\irrio  wwks  itv 

K  W  4;  \M,lt.*  ,!..hn  Wlh  v  in  <>>uh.  N.  w 

V*Tk  ;  ‘  !***urth  halituai.  lo-*  {latt*-!*. 
fl  2’*  I’art  of  M*  thUfUN  Mof,,*^rai>h 
ri4  I  >t  ^  I  tit  4  04*.  a  -haial  t  >  iM.^raphlt  al 
.ft. a-  1  *1  -or?*  «'V**r  a»•alon^‘  » i*!!*!*  fi.^a - 

tN'M  ih.  . . k  «4.nlaln^  a  fairly  ritrnpU*?#* 

*-iiilii.*  --f  tho  tti»«»rl«o*  ••f  Maxwfll  anil 
I.*-r4?i»/  an.l  .f  rnlio  w’a\*?«  In  th*-  \ipp»*r 
.itin*i'pti*  r* 


Tin:  !?!  11:4  TS  »»K  \T0M1<’  WHAPONS 
I'rt  par**!  f-'f  atol  in  4*4Mt|Hratlon  with  thi* 
r  S  At.>ti»i.  I*>i4‘rK>  * '"inmlNKlon  and  I>»  - 

patiirti**  of  tvforiv«.  ut.il^r  tl»H  <tir«Htl4>n 
of  th»*  I.o!«  Matnoti  Srientlfl4*  Ia)hfirat4>r\ 
M  ;i  iw  IMl  )h«*k  t'o  .  N.w  V.trk. 

»  ♦  pac*  -  I  !  440  SutnfTiary  of  what  If 
K'--  un  io4ht\  ab«*iit  ♦fr»itH  of  aloinh?  «‘X- 
plo-  ti-.  with  Kraph^  aia!  data  44n  air 
■  a*-?  •!  IP  an.  ftroiinil  anil  iitwlorw atrr 

to,  'f-.tiual  ra4liation.  initial  nur)»*ar 
»  »*|4.tTio.,  rf«-hlual  ra4liath4fi  at  N.arv- 

r-n  .h'laii.  I  -  from  i:r4.ur*d  ***ro  I'hapi.  r** 
-•\.t  n.t  a Tti.  nt  .‘f  ruioh  ar  la.liafii'fi** 
!* :  o»  ramltiath-ri  ♦fY.-i-t**  4in  twr**'.fin»-I  amt 
f.r  of  |M*r*>  >nn4  l  \;iiH*n4ll»**‘f  oon  **r 

11  piit.itioti  of  .h  forniath  ti  4.f  iitriK  tur**- 
'•V  l-.t*-!  wa\.»*,  rah-iilation  <»f  hazar.l 

•rotj.  worhi-uiih-  •  oMt.trnInatlon  an«l  P" 

•  •  tk*.  M  4  aM.r.  nu  r.t- 


In  the  held  of  electronics  and  the  electrical 
goods  industty,  MOSINEE  stands  for  paper-base 
procekiing  materuU  with  scientifically 
controlled  clieinical  and  physical  properties,  high 
quality  standards  and  dependable  uniformity . . . 
with  good  dielectric  strengtii,  high  tensile  or  tear 
strength;  proper  softness  or  stiffness: 
creped  with  controlled  stretch  or  flexihilitv;  specified 
pH  for  maximum-minimum  acidity  or 
alkalinity;  accurate  caliper,  density,  liquid  re^iellency 
or  absorbency  ...  or  otlier  technical 
characteristik.s  vital  to  your  quality  standards  and 
produetKin  requirements. 


MOSINEE  PAPER  MILLS  COMPANY  •  MOSINEE,  WIS. 

,  //e//eey'//r4>e*e*sa  ’* 


taiiu-ii  in  thi-*  review  are  thti.se  nf 
the  tiniiersiyiied  reviewer  anil  are 
imt  to  Ih*  eon.Htrueil  a.>*  otlu  ial  nr 
neees.«arily  refleetinif  the  views  nf 
the  Itepartnient  of  the  Navy. 
K.mkkk'k  Toth,  Kaiiio  Ttchniiiutu 
liranrh,  Hadin  IHriiiiiin  //,  S'nrnl 
lifmoirh  l^ihonitoi  I),  M  asliimiloit, 

D.r 
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fw!  is  in  the  television  picture 


PICTURE  TUBE  CONES  OF  U-S*S  17.TV 


REDUCE  WEIGHT,  HELP  CUT  COSTS 


IJUBLIC  demand  for  bigger  and  By  using  U'S  S  17-TV  instead  of  be<-aus»*  of  the  protection  providi>d 

l>etU*r  U*l»*vision  at  low  price  has  glass  fur  the  conical  s«*<’tion  of  the  hy  th<*  Stainless  St«>**l  I’one,  hazards 

brought  manufacturers  face  to  face  pictun*  tul)e,  you  can  cut  the  weight  of  implosion  aie  minimized  — in  tulx* 

with  new  |)roblems  in  rwlucing  weight  of  this  key  part  over  one-third.  The  manufacture,  in  installation  and  in 

and  holding  down  set  cost.  And,  like  result  Ls  important  savings  in  han-  s«!rvic«?.  The  U'S'S  17-TV  cone  p«>r- 

so  many  other  industries,  U-levision  dling,  shipping  and  packing  costs.  mits  the  une  of  a  flawless,  sm(M>th 

has  tuiTM*d  to  Stainless  Steel  to  solve  I'he  tulx*  can  1**  shipixsi  installed  in  glass  face,  thus  resulting  in  cleaner, 

this  problem.  the  reieiver  with  little  danger  of  and  shar|X'r  pictun«. 

A  new  grade  of  II  S'S  Stainless  damage  in  transit.  Whether  you  manufacture  or  use 

Steel,  knf>wn  as  U  S'S  17-Ty,  has  In  addition  to  its  light  weight,  cathode  ray  tulK*s,  investigate  the 

he»*n  develofx*d  esptvially  for  this  other  mhen*nt  advantages  of  Stain-  |K)ssibilitit*8  of  U'S'S  17-TV  Stain- 

television  application.  Having  an  less  make  important  contributions  less  SUx‘1,  developcsl  esptx'ially  for 

appropriate  c(X‘flicient  of  expansion,  here.  Its  stnMigth  enables  the  tulx*  the  Udevision  industry.  Like  all  other 

it  |x*rmits  fusing  of  the  fa<-eplaU*  and  to  withstand  extreme  pn*ssur»*8  and  grades  of  U'S'S  Staink>as,  it  is  made 

neck  to  the  metal  cone  with  a  stmng  reductw  breakage  hazards.  Becau.st*  to  give  you  the  finest  possible  per- 

air-tight  seal.  '  glass  area  is  held  to  a  minimum,  and  formaiue. 

tSEIICtN  STEEl  I  WliE  (OMPtNY.  (lEVElPNO  •  (AHECIE  IlllMIS  STEEl  (OIPOUTIOX.  PIITSIUICN 
(OIUMII*  STEEl  (OHPtNY,  SAN  EIANCISCO  NATIONAt  TUIE  COMPANY.  PITTSIUKH  •  TENNESSEE  (OAl.  DON  I  lAlllOAD  COMPANY,  IIIMINCHAH 
UNITED  STATES  STEEl  SUPPIY  COMPANY.  WAIEHOUSE  OISTIIIUTOIS.  COAST  TO  COAST  •  UNITED  STATES  STEEl  EAPOIT  COMPANY  NEW  YOU 


SHEETS  •  STRIP  •  PLATES  •  lARS  •  BILLETS  •  PIPE  •  TUBES  •  WIRE  •  SPECIAL  SECTIONS 
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THOMAS  A  SKINNER  Steel  Products  Company 

1120  East  23rd  Slr**t  •  Indianapolis,  Indiana 


Duuoms  Of  COMMUNICATIONt 
■OWlfMOn,  MIASUIINO  INSTMNUNTS 
fOe  COfSMMOAl  AND  INDUSTIlAi  USI. 
AND  OTMID  IlKTIONIC  DfVICB  — DtO. 
DUCTS  WNMI  MKISION  rttfODAIANCS 
lADOSlT  Dsemos  ueoN  tmu  as  a  sac* 
rOA  Of  COffTtOt  —  KNOW  THIT 

can  rely  on 


Engineers  who  "talk  test 

pick  PEERLESS 


The  transformer  proved 
definitely  superior  in 

the  competitive... 

square  wave  test 


DESIGN 

QUALITY 

ACCURACY 


Cuims  and  counlcfclfims  of  quality  arc  easy  to  tnake ...  but  to  the  engi- 
ncer,  taiti  realty  talk  And  indisputable  evidence  of  Peerless  Transformer 
superiority  is  found  m  the  Square  Wave  Test  . .  which  reveals  the  slightest 
flaw  m  design  and  performance.  Tests  conducted  by  impartial  engineers 
prove  Peerless  components  have  better  power  characteristics,  flatter 
response  curves,  less  intermodulation  distortion  and  lower  insertion  losses 
Send  for  the  complete  Peerless  Catalog  .  giving  full  details  on  transformers 
that  are  really  “best  by  test " 


SyncKronouf  motor  driiroo.  Kogiitof 
ovtomoticolly  ond  cumwlotivoly  totol 
oporottng  or  idio  tim#  on  circwftt,  mo* 
cKinot,  ty»tom». 


PiERLESS  Electrical  Products 


Division 


Provido  odjufttoblo  or  tfaod  timo  dofoy 
botwoon  oporotion  ot  o  control  cfrcwit 
ond  ftwbtoquont  oponing  or  doting  of 
Q  food  circuit. 


''  low  U„i,  Co„ 

hy  nor  iff  -t-t 


formonont  mognot  typo  for  oppikationt 
roqviring  o  conttont  tpood  at  a  givon 
frogvoncy.  SmoM  tiio.  30*  aonca 
torqwo.  Twonty«oigHt  tpoadt  fram  60 
rpm  to  1  24  rph. 


for  o  vDido  ronoo  of  tPondo'd  if««rt  ond  controb.* 
ortooctof  odoptotiont  for  looctfk  apoficotiont..«ontutl 
R.  W.  CRAMER  CO..  Bob  No  3,  CorktorbrooL,  Conn. 


SKCIALIST5  IN  T/ATC 

*S  A  fACTOU  Of 


CONTROL 
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STODDART  AIRCRAFT  RADIO  CO 


66*4  SANTA  MONICA  BLVD  ,  MOLLYWOOD  38,  CAt  IF 
H,ll.«j,  9J9* 
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A.  twot*""'""'  ** 
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(95  o^.  b' 
88  400  MC 
,l,bro*«d  d'pol*  ' 
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it(ng  colibro**^ 
and  ond  U^T 
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dIpoU 

(Olo,  TV  Bond. 


FtM  1 

C  »upp'y  ®P'‘ 

(Tiicrovoll.  f‘» 
icrovoUt-P*'  "" 
-j  b>oodco»l 


;nt«n»i*y  '-'•b  17 
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”r.irio  o.  .obo. 
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-  field  ln»en*ity. 

Radio  Inlefference  and 

Prociiion  Attonwotion  for  UMF  I 

l*i<  than  V5W*  to  3000  MC. 
;  Turrol  Attonuotor  i 

0.  10.  30,  30,  40,  50  01. 
Accurocy 

Polonti  applied  fo,. 


,inc.  1944  Stoddon  tl- 
,„ndo,d  lor  -P*';®,  ' 

:r.:::"’od!:rn, 
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:::id“r’ybr:;-or< 
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WHY 


Hy^ROsm  CORE 
SOLDER 


Speeds  Soldering  Operations 
im  on  the  Production  Line 

Many  manutocturf rt  in  tli«  radio,  electronic,  and  telenuon  Industrie!  do 
"ot  gale  into  a  crystal  boll  to  discorer  why  their  soldering  operations  shoo 
a  15^  increase  in  speed  They  hnoo,  GLASER  LECTRON  ROSIN  CORE 
SOLDER,  made  with  an  eiclusmc  actiroted  rosin  tiui.  is  the  rcoson  (or  this 
speed  up  in  production 

GLASER  LECTRON  ROSIN  CORE  SOLDER  bonds  copper  and  brass  perfectly  and 
permanently  yet  is  non  corrosire  and  non  conductive  Superior  to  any  other 
actiroted  rosin  core  solder  made 

frotit  (rom  the  eiperience  ot  the  mony  economy  minded  monulocturers  Speed 
up  oorh  on  your  production  line  insist  on  a  proven  Icoder.  GLASER  LECTRON 
ROSIN  CORE  SOLDER 

GLASER  PLASTIC  ROSIN  CORE  SOLDER  h.i  ,a.n«d  o  .<ii  de 

*e«4er»li«p  in  indy^try  bfcowsr  ot  its  itondord  ot 

Qtfotitf  noth  diAsu  iiction  rosin  cori  ond  olascr  Plastic 

ROSIN  CORI  SOIDCRS  O'f  ot  tht  portst  sttqio  Mi.  leod  ond 

p«rf*tt  (lyt  ond  or«  ovodobic  in  ony  tin  kod  olloy  and  wir«  UPOQe 
WfMjtK  OTHER  GlASCR  PRODUCTS 

Solde*  Pfvtornii,  CIowe  Roe  In^ot  or  Solid 
Wiff  Solder  Glater  IIori'L  tor  e*rrv  pyrpoic 
Y  /d  /  J  Our  fnqtneotinq  Oupartmunt  wtll  qiadlf  •tsitf  yOM  wrth 

1  ooy  tddorrryf  or  #!««■  proRtoif*.  witAc^t  ohitgottom 

GLASER  LEAD  CO.  INC. 

It  It  WTCKOtf  AVINUI  BROOKLYN  17,  N  Y 

RENDERING  DEPENDABLE  SERVICE  TO  AMERICAN  INDUSTRIES  SINCE  1922 


TUBES  AT  WORK 

(Centinucd  on  p  122) 

norvations  by  telephiriu*  t«>  tho  opt  r- 
atinjr  p«*rsi»nnel  in  the  control  room 
on  the  floor  trelow.  The  numerous 
di.sativantaifes  of  such  a  method 
are  apparent  and  the  system  was 
soon  abandoned  and  ri-|>laced  by  a 
television  installation. 

Two  television  cameras  were 
placed  on  the  observation  deck  and 
the  reipiired  information  was  trans¬ 
mitted  to  the  control  room  where 
it  could  Ite  observed  directly  by  the 
entrinr-errs  in  charge  of  tunnel  oja-r- 
ation  and  the  enKin*M*rs  responsible 
for  projM'r  functioning  of  the  ram 
jet.  Ilapid  and  precise  settinp  of 
test  conditions  was  possible  which 
resulted  in  more  rapid  testiiiK  and 
the  savinir  of  expensive  wind-tun¬ 
nel  testinjr  time. 

Rnrkft  Rrnrarfh 

The  N.^CA  Ia*wis  Rrs-ket  I«ibor- 
atory  has  al.so  made  use  of  this 
new  medium.  A  irreat  deal  of  re¬ 
search  is  concern«‘d  with  new  and, 
as  yet.  untried  compounds  for  use 
as  propellants.  Many  of  the  fuels 
and  oxidants  exhibit  poisonous, 
corrosive  or  explosive  chameter- 
istics.  They  may  be  difficult  to 
handle  by  themselves  and,  when 
they  comfiine  within  the  rocket 
enyine,  it  is  not  always  possible  to 
predict  the  result.  The  Rocket 
lailairiitory  has  a  special  test  cell 
for  hazanlous  experiments  remotelv 
j  located  from  the  principle  instjilla- 
tions.  This  cell  is  e<|uipp<<d  with 
teb>vision  allowinir  iwrsonnel  in  the 
I  remot*‘  control  rotim  to  view  the 
’  rocket  in  oix'ration.  The  cost  and 
I  availability  of  many  of  these  com- 
I  pounds  and  the  hazards  involved 
make  it  exix'dient  to  limit  both 
,  the  duration  and  numlier  of  test 
runs.  The  use  of  television  has 
contributed  yreatlv  in  regard  to 
these  aspects  of  rocket  testinjr. 

.At  a  recent  technical  symposium, 
it  Wits  necessarv  to  exhibit  some 
interferonuder  imaves  from  a  test 
snstallation  liK-ated  in  a  small  test 
Cell  oV(‘r  a  uuarter-mile  from  the 
auditorium.  The  limits'd  size  of 
the  test  cell,  its  hu-at ion  in  reference 
to  the  auditorium  .and  sevt'ral  other 
factors  made  it  imuossible  for  the 
assembled  trroup  to  view  directlv  the 
imayes  on  the  interferometer.  Co¬ 
axial  cable  was  installed,  a  tele¬ 
vision  camera  set  up  in  the  test 
cell  and  a  kinescope  viewer  placed 
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SMCIF1CAT10NS 


INERAL  ELECTRIC  germanium  diodes  must  meet  the  most 
rigid  specifications,  yet  volume  production  continues  to 
drive  their  prices  steadily  downward,  ('ompare  new  (i-l-i 
prices  with  all  others  .  .  .  then  check  the  following  reasons 
for  this  ever-widening  acceptance  among  electronics  de¬ 
signers,  engineers,  and  equipment  makers: 

Dual  Mounting— For  Convenience— Versatile  G-F 
diodes  can  be  mounted  two  w  ays:  clip  them  into  place 
by  means  of  their  husky,  non-oxidi/ing  nickel  pin 
terminals ...  or  use  each  diode's  well-tinned,  copper- 
clad  steel  leads  to  solder  it  into  the  circuit.  These 
special  leads  are  strong  and  flexible,  conduct  less 
heat  than  ordinary  types,  and  thus  prevent  damage 
during  soldering. 

Platinum  Whisker — For  Strength  —  To  assure  stabil¬ 
ity  and  long  life,  the  G-F  diode's  pigtail  whisker  is 
of  platinum,  w  hich,  unlike  tungsten,  can  be  strongly 
welded  to  germanium. 

Moisture  Resistant  Insulating  Case— For  Protection 

— A  special  insulating  case  of  molded,  mineral-filled 
phenolic  protects  this  unique  welded  contact.  The 
case  is  also  tapered  to  assure  correct  polarity  mount- 
ing.  These  diodes  are  so  easy  to  handle— you  can  V 
install  ’em  in  the  dark' 

Looking  For  A  Long  Life  Diode?  Vf'e've  got  'em!  The  com¬ 
plete  G-E  line  includes  four  general  purpose  diodes,  two 
|AN  types,  two  TV  types  (more  than  half  a  million  of  these 
have  already  been  supplied  to  TV  receiver  manufaaurers), 
one  u-h-f  model  and  the  high  quality  quad  of  four  balanced 
diodes.  For  produa  and  application  engineering  service, 
inquire  at  the  G-E  electronics  office  near  you.  or  write: 
General  Electric  Company,  Electronics  Park,  Syracuse,  N.  Y. 


?  ygt/// yr 
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GENERAL  S  ELECTRIC 


DIODE 


HANDBOOK 

Now  in  2nd  Frinfingf  Horo  oro  68  pogot  of 
foett  on  choractoritNctf  odvontogoi,  and  dr* 
evitry  of  diodot.  CHortt,  evrvot,  dlagramt, 
typkot  oppikoHont.  LootNorotto  bound,  iooio* 
loaf  ttylo.  Supplomonfory  ibooft  fumidiod 
fro#  at  pubiiihod.  Worib  mony  timot  Nt 
modoit  prko  of  $1.25.  SoM  cbock  or  inoooy 
ordor  toi  Conorol  Eloefrk  CooipOfiy«  Sgrffoa 
4110ffocfpofiki  forfc^  SyroevM,  Now  fort. 
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iPMM  ttMUTT.  BMKiMKU  (rf  aotfAM  »>bimrw 
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|I1«»  tu>4»  biM.li  <4 

Pbti.'O'um*  «tr  llfM« 

rt«iirk>  l»iwu<.»«o  iroiual«1<)« 
litMo  frooi  oo  ftoolru*  or  •  c 
*t*4*ly  «toU  tiiMO  with  wo  rvfW>r 
flow,  to  •porlOl  C«4k*l(I^Mf4U 
fi>r  rodlo  ftenueney  Ilaco.  trU. 
ptMAf.  ond  trl^oph  IlM^  ond 
pi«wer  tronwniMUgt  Horn.  P«-ini« 
up  uorful  notorlol  >«  fouT't^rm 
tool  nMworhi,  ond  tb#  oppit 
'-•tt«4t  of  ?h*>ry  to  ottmuotor*. 
tnip»doo>'*  oiotrKioi  MCworks. 
ond  fllt#r«  Prorld«w  prwwnt- 
doy  rron«ititool(«  l;fMi  chorto 
ond  thi>lr  UM>  By  Woltor  C. 
lohotofi.  M7  M«««.  llltMtro- 
tioot.  IS  M. 


HIGH  SPEED 
COMPUTING  DEVICES 


i.  Il*rr  'n  o  prarfpo!  tnonuol  thot  Uo  fortoiu 
niorttrtuattroJ  madhiMla  ond  pht*!***!  mawhoniiim* 

•  hx'b  horr>  hrfii  dytrb'pM  for  usr  ID  oulomoUe  mm 

^  oinlliorirMi  you  «.th  tbo  imfrol  oBoror- 
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t>«*|r  .  irrult*  ujifHl  to  tMTform 
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New  Fourth  Edition 
ili-k  an>«aM  to  riiutlni*  on<1  apTrlo'.  a« 
(■(•mniunit-otloiui.  broadtoaUng,  alr>-rart 
rodio.  tHmiaioD.  ood  r^- 
latM)  ftrl.ta  lUflartlDg  D>od- 
om  d**^ elotNnrtita  ID  tba 
flald.  thi»  hon>1bn>.fe  g^ta« 
rranpM*  I'ovaraga  <if  r^ary 
PBP^H  on>M  *  of  ro.ll(i  angina#  mg 
^frtini  IndUidonra  pi>«ar 
oupplT  ijratama.  ood  alae* 
iron  tuha«  to  mwiting 
jit  ^  tyatama.  ond  oodo  rarap*i"0 

^  V  —Dll  arrongail  in  cuo>-t*a. 

quli'k  rafarafKW  form  By 
Koltb  Haofiay.  CdHor  In* 
"  Cblaf.  lit?  MH*. 

III  tIOM. 


Cost  less  when  made  by 


MULTI-SWAGE 


Tha  aconomy  way  to  get 
a  million  small  parts 
similar  to  thasa  — 


McStAW-HILL  BOOK  CO., 

110  W  42iid  St.,  N.  Y  C  la,  N.  V. 

?4and  ma  b.w  k  .«  mrraepnnd  ng  »n  Diuobara  an 
air.lad  hriuw  tor  10  dot«  aiamiooti‘«  <in  oppr"»al 
In  in  >1or«  1  o'dl  ramit  for  Niok'si  I  kaep.  pJua 
f#e  .-aittB  for  .Wll'arr.  olid  ratum  unooftiad  b-if  k  al 
(a  Atl>o)d  tWa  po?  f  r  dallYary  If  you  ramJl  with 
•  hJ«  •  up.  !• ,  taota  rattjrn  prltilaga  i 


Logminr  ihv  (uhuUr  iiirtwl  pgrts  \ho>«n  here  t^iic 
oi/r  It  \ou  uyc  gfuthifix  MtiiiUr  in  qugnittiv^  ot 
<)%rr  g  milium  .  .  impsirunt  sg^inic^  ign  hr  \ours. 

Nrnil  uo  (hr  pgri  gnsl  ^(hha.  Our  quoutton  x^ill 
Uitiw  wh>  the  lirgil  (  hgtn  («im|>gn>'«  Ml  I  II- 
>\X  A(»F  l*riHfy^  hg^  long  hrrn  knoun  gy  (hr  nu»i 
rsononiHgl  nu'(ho«J  ot  nuking  rlntronu  contAK 
pin%.  trrminglv  utk^  gnd  ^ln•^rv  Anti,  >»h>  nu»rr 
gnil  nuirr  u^rr^  ot  mnhgnugl  flirty  (up  (o  i  4*  du 
and  10  2  Irngih)  rmplo>  our  fgulKtry 
*n  VI  Kill  lor  l>«t<  Hulirtin 


This  •#*'  ogglieB  te  U  B  only 


Tf  Ml  1  It  MOUMTAIN  CtOVi  IT  SIIOai^OtT  J  (OMN 
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'Bendix  Specialized  Dynamotors 
are  made  for  the  Job! 


Whenever  DC  power  is  required  at  other  than  the  supply 
voltage,  Bendix*  Specialized  D^'namotors  function  as  DC^ 
transformers.  They  can  be  wound  for  any  input  or  output 
voltage  between  5  and  1200  volts,  and  they  can  deliver 
power  up  to  900  watts.  Multiple  outputs  can  be  supplied  to 
correspond  with  several  secondaries  on  transformers,  and 
their  output  voltages  can  be  regulated  within  close  limits 
regardless  of  input  voltage  or  load  variations.  Bendix 
Specialized  Dynamotors  are  tailored  to  the  exact  require¬ 
ments  of  each  application  by  the  design  of  the  windings  used 
in  standardized  frames.  This  reduces  the  cost,  size  and 
weight  to  an  absolute  minimum,  consistent  with  the  oper¬ 
ational  requirements.  Compliance  with  Government  speci¬ 
fications  is  assured  by  the  choice  and  treatment  of  materials 
and  the  basic  design.  A  complete  Jescription  oj  your  require- 
menu  u-ill  enable  our  engineers  to  make  concrete  recommenJa- 
tions  .  .  .  AH  orders  are  filled  promptly  and  at  moderate  cost. 


RIO  RANK  DIVISION  OF 
•INDIX  AVIATION  CORPORATION 
■  ID  SANK.  NIW  iiaSIT 
b|Bt  wm  twAi  MmiMi  DMMa  n  nm  a  t.  ii,  a.  T. 

WHIv  IW  iWi  cvlofIM  cmI  MUnnsllw 
'  — M  frMb  YawTI  tmj  ■  ImmdtJ  wM  facM 


*n6.  i.  t.  M.  orv. 
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You  get  bertcr  service  from  Leach  Relays  because  thousands  of  types  of 
relays  for  thousands  of  applications  have  been  proved-in-use  for  over  30  years. 

Leach  Relays  are  designed  with  an  exceptionally  high  factor  of  safety 
for  extra  dependability  Simplicity  of  designs  makes  installation  quick,  easy 
and  inexpensive.  Get  all  the  facts  and  make  your  own  comparisons.  LeaCH 
Relays'  outstanding  performance,  reliability,  sturdiness  and  economy  have 
been  prot  eJ  $n  tut. 

Highest  standards  of  engineering,  materials  aiad  workmanship  assure  long, 
•afe,  efficient,  trouble-free  service. 

roa  iiTTia  contiois  tm«ouom  lerm  iuavs-cov  'act  ieacm 


1*11  ATAiOM  aouiivAio.  •  kot  AMOiitt  a.  caiip. 

In  trlntipul  Ctm  W  U.  S.  tnj  Canada 


Viawar  on  paoal  In  control  room  oi 
tuparaonic  wind  tunnal  Is  tan  Inch  tuba 

liiu'ar  pnrtion.t  nf  the  pictiirv.  For 
Ifft-atiT  ilftail  the  horizontal  or 
line  freijiiency  wa.i  infrea.sed  from 
14.100  to  10.200  cycles  per  second, 
prodiicinrr  a  :i20-line  picture. 

In  their  orijrinal  state  all  the 
camera  controls  were  an  integral 
part  of  the  unit.  It  was  then  im¬ 
possible  to  make  adjustments  dur¬ 
ing  the  test  run  and  serious  de¬ 
gradation  in  picture  ((uality  while 
the  test  was  in  progress  might 
occur.  .Accoriiingly,  the  more  im¬ 
portant  controls  were  removed  from 
the  camera  unit  and  placed  on  a 
panel  near  the  viewing  eipiipment, 
so  allowing  the  observer  to  keep  the 
picture  quality  at  a  usable  level. 
The  limiting  factor  in  achieving 
maximum  resolution  was  apparently 
in  the  war-time  image  orthicon. 

These  cameras,  di*signed  for  24- 
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RELAYS 

ARE  PERFORMANCE  PROVED! 


TUIIS  AT  WOtK  (coatinwd) 

in  the  auditorium  There  the 
assembled  group,  without  having 
the  continuity  of  the  discussion 
interrupted,  wa.s  able  to  view 
images  several  times  larger  and 
more  brilliant  than  the  original. 

Kqnifimenl 

The  television  cameras  used  in 
the.se  installations  are  revamped 
Army  unit.s  formerly  used  in  radio- 
controlled  glide  bombs  which  were 
liecoming  quite  effective  at  the 
close  of  World  War  II.  To  mini¬ 
mize  the  flicker  inherent  in  the 
original  design,  the  verticle  scan¬ 
ning  rate  was  increased  from  40  to 
00  frames  per  second.  The  frame 
frequency  was  synchronized  with 
the  60-cycle  mains  frequency  to 
arrest  the  motion  of  any  non- 


- 


n 


Onier,  on  black  backj{ruund, 
arc  ihe  eit(h(  Mandard  cues  of 
Arnold  Tape-Wound  Toroids. 
Around  them  are  a  number  of 
other  cores  of  special  nature 
prtMjuced  for  individual  needs. 


of  DELTAMAX 
4-79  MO-PERMALLOY 
SUPERMALLOY* 


APPLICATIONS 


MACNITIC  AMPUFIHS 
PULSI  TIANSFOAMIIS 
NON-LINIAt  tITARD  COILS 
•nd  TRANSFORMIRS 
PIAKING  STRIPS,  and  many  other 
appikatlant. 


In  addition  to  the  standard  toroids  described  at  left,  Arnold 
Tape-Wound  Chores  are  available  in  special  sizes  manufac¬ 
tured  to  meet  your  requirements — toroidal,  rectangular  or 
square.  Toroidal  cores  are  supplied  in  protective  cases. 


RANGE  OF  SIZES 


Arnold  Tape-Wound  TeroMt  oro 
avaHoMe  In  oight  tiros  of  stand¬ 
ard  corat— aH  fwrnithod  encased 
in  molded  nylon  containers,  and 
ronging  In  tiro  from  to  I'/i'* 
I.D.,  to  3"  0.0.,  and  Vt"  to 
Vi''  high. 


Jhe  Arnold  Engineering  Hompany 

suRsiouRY  of  Allegheny  ludlum  siEa  corporation 

no 

^  Y*>tWr^  General  Office  &  Pionti  Marengo,  lilinoi*  ^  ^ 


RANGE  OF  TYPES 


These  standard  core  sites  are 
ovoilaMo  in  each  of  the  three 
magnetic  materials  named,  made 
from  either  .004",  .003  "  or  .OO I " 
tope,  at  required. 
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Cosso^i 


PRECISION  POTENTIOMETERS 


VatioM  of  poiturioMicicrt  cm 

•oai  to  tp«c  iPKatwiii  Ort 

Tkcy  Trotyft 

cl«M  ImkiH  ••  *l<cfrKal  clmrecttrii 
•ki  and  HKchonical  contlraction, 
lo»  alocIrKat  no  M  lo*  to«4iM.  and 


typo*  «ill  opofotc  Wilkin  MM<i  MM 

limitt  poHomoncc  lom 
poiolHiot —  C  lo 

lolali'a  kooiidily  lo  f 

50,000  fool  Corrooioa 

•onolt  arc  utod  Ikroufliowt  iHBBBHHIiHPK 

intwlalinf  partt  art  lunpicidod  Owr  JWP 

poftalHWioltn  moot  AN  (  19  ip«<i 

iKoliont  ^  minor  modiPwalion  oP  tko  ilondord  sino 

MidaP  pofoaliomelor  fypa  KL  ll-C  Toi  Ulus 
(roltd;  purmits  oporotion  up  to  ISOO  RAM 
Wf  inriU  youi  inquinof  ond  tpeci  4fff,  „  («,(  ^  jg  million  cycloi  at  ISOO  RAM, 
licaltont  one  oP  Ikoio  units  iPiowed  nogligibla  •tar 

Write  for  Bulletin  F~68. 


THE  GAMEWELL  COMPANY 


Newton  Upper  Foils  64,  Massachusetts 


WHEN  TIMING  COUNTS 
you  can  count  on 
Cotsor  Twin  Beam  Scopes 


Uniau*  lain  boom  Hal  Pact  lubo  parniiti 
tXACT  liHit  comportion  ol  l«o  woro- 
lormt  Wilkoul  phoM  or  Iroquoncy  trror 
leomr  oio  indtprndcnl  vorlKOlty  ond  locktd 
in  konianlol  dirtclion,  con  bo  Mporoled. 
lapoiimpoMd  or  croiitd  for  any  comporoliro 
lofl  .  .  and 

Mod*)  1015  twin  seam  score  (iIIm 

Iralod)  oHtry  IhoM  oddilionol  leoluret 
DIRECT  limr  mootwitoirnl  on  colibroird 
(oniroli  from  150  miMitcc  lo  I  mitroMC 
Direct  >allose  mca«ur*mcnl  on  ooeb 
boom  from  500  rollt  lo  I  milliroll 
Rtcorionl  or  Irigeorcd  twc«p«  from  ISO  milli 
io<  lo  5  niKrom  Hi^k  pain,  wideband 
amplilwr, — 1  d*  ol  7  Me 
Wrilt  for  dtloilt  on  Model  1428  Seopc 
Camera  for  ilill  or  monng  film  records 
All  inrtrumonts  and  spores 
in  stock  Now  York 


^^know  how" 


SPRINGMAKING  "know  how " 
— and,  of  course,  mrsdem  manu- 
faciuring  facilities — can  mean  a 
Im  CO  spring  users.  The  ihrec 
springs  illusiraied  above  are 
good  examples  of  how  Accuraie 
can  slash  soring  coses  with  mod¬ 
em  methods.  Where  previously 
multiple  operations  and  intensive 
inspection  was  required  in  the 
manufacture  of  these  springs. 
Accurate  was  able  to  develop 
means  of  producing  each  in  a 
single  operation  so  accurately 
that  inspection  by  the  users  could 
be  eliminated  or  substantially  re¬ 
duced.  And  the  unit  price  of  each 
is  a  fraction  of  a  cent!  Since  tens 
of  millions  of  each  of  these  are  in 
daily  use  the  overall  savings  are 
vers  sizable. 

We'd  like  to  show  those  of  you 
who  are  users  of  large  quantities 
of  springs  how  we  can  cut  yoar 
costs.  VCriie  or  call  today. 


A  dependable  source  of  supply  I 

ACCURATE  SPRING  MF6.  CO. 

3830  W.  Laka  Sf.  •  Chicago  24,  III. 

*^A***y*>  Afeitm  iffmtm^iasfa 
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PLASTICS 


Tliinvt  for  Boilor  living 
. .  .  through  ChmmUtry 


fut  hlgb.rrv^uMcr, 
klfN>v«Hao«,  hit**' 


h*«|.r*iiila*««  af 
‘'TaHaa"  mrhtt  it  a 


gives  unequaled  efRdency 
in  high-frequency  transmission 


DU  eONT’S  NIW  "TiriON"  telrafluoritclhvlcfw  resin 
is  prosing  lo  be  an  excellent  insulation  for  high- 
frcifucncv  vs  ires  and  cables,  csvixial  tranxmivsion 
lines  for  hM  radio  and  TV,  and  csKixial  connectors 
"Teflon'’  orters  all  these  advantages: 


u  Low  dioloctric  constant  —  The  dielectric  con¬ 
stant  of  "Teflon"  (2.0)  is  less  than  half  that  of  cera¬ 
mic!  This  new  Du  Pont  plastic  practically  eliminates 
reflections  and  distortions  in  a  transmission  linewhcn 
used  as  insulation  in  coaxial  cables  and  connectors 


Low  lost  factor—  The  loss  factor  of  "Teflon" 
is  less  than  0.0(X)5  over  the  entire  range  of  frequen¬ 
cies  measured  to  date.  Almost  no  power  is  lost 
through  transmission-line  spacers  made  of  "Teflon." 

O  Hool-rofistant  —  The  heat-resistance  of 
"Teflon"  is  higher  than  that  of  any  other  thermo¬ 
plastic  (withstands  up  to  MX)"}-.).  .And  its  electrical 
properties  show  little  change  up  to  4tX)  F. 

O  Tough  and  rotilioni  — "Teflon"  withstamls 
abuse— won’t  crack  if  dropjied.  It  is  resilient  and 
flexible  even  at  extremely  low  temperatures.  Resists 
damage  from  vibration  or  bending  when  used  as 
insulation  on  wires  and  cables. 

C)  Zoro  moisluro-obsorption  —  "Teflon"  shows 
a  moisture-absorption  of  0.00' i  by  A.S.T.M 
D570-42.  Hence  its  electrical  properties  are  unaffect¬ 
ed  even  after  prolonged  soaking  in  water. 


"TIPION"  is  supplied  by  Du  Pont  in  molding 
powders,  tape,  and  water  dispersions.  We  will  gladly 
suggest  molders  or  fabricators  who  can  supply 
finished  parts  of  "Teflon."  W  rite  today  for  more 
information.  Our  technical  staff  will  be  glad  to  help  you, 
E.  I.  du  Pont  de  Nemours  &  Co.,  tine.) 

Polychemicals  Department,  Sales  Offices;  350  Fifth  Avc, 
New  York  I,  N.  Y.,  7  S.  Dearborn  St.,  Chicago  3,  III.; 
845  E.  60th  Street.  Los  Angeles  I ,  California. 
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,  Announces 

a  LOW-COST 
High-Performance 


KOVAR-GLASS 


I  u  rit  « 


|irir«‘<l  Kovar 

>ral.  with 

lli«'  lollowiii 

hi^hl\  (Vatian 


^  M<*rliaiiirall\ 


^  Iliuli  I  Ia«*li4i\4*r  \«»lla^i 


^  lliuli  I  iM'rinai  >luH‘k  Ki 


\|»|MMraiir<* 


i iiitnr«liatr  ^lii|uiH*nt 


^  I  J»\%  i 


crKXMic  A  MXNi  r  vcrimiNG  co 

■  I  VTKOBK.  PA. 


ruKS  AT  WO*K 

vcilt  d-c  o[>frati<in,  were  reworketl 
and  <i|>«‘iat«‘d  from  |><iw**r  supplier 
enerjrizjvl  liy  the  Iir>-\<>|t  a-<'  main.'». 

The  camera  to  lx*  installed  in  the 
Schlieren  receiver  in  the  test  cap- 
Aule  at  the  Aiijx'rsonic  wind  tunnel 
wa.s  .subject  to  additional  alteration. 
When  the  atmospheric  pres.sure 
drop.s  to  lO-inrh  mercury,  seritms 
arcintf  takes  place  in  the  hitfh- 
voltatre  circuit.s  with  corre.spondinjr 
deterioration  of  the  picture.  To 
overcome  this  difficulty  a  pressure- 
tijrht  vessel  was  constructed  ami 
the  camera  placed  within.  This 
vessel  wa.s  \ented  to  atmosphere 
and  service  air  allowed  to  tl< w 
throuirh  the  interior  for  cooliny' 

.•Iriooffir  Shirltln 

Since  the  sync  pulse  generators, 
audio  amplifiers  and  the  voltaKe 
re^rulators  are  ati  intettrul  part  of 
the  camera  unit,  mean.s  for  adequate 
ventilation  must  Ite  provided.  In 
addition  to  the  treneral  coolinjf  air 
circulatinjf  throujrh  the  camera 
compartment,  low-velocity  jets  of 
air  were  directed  to  the  face  of  the 
orthicon  and  also  to  several  com- 
IMinents  which  had  a  tendency  to 
o[H‘rate  at  an  elevated  temjierature 
All  these  steps  were  heli)ful  but 
there  still  remained  a  tendency  to¬ 
ward  t)icture  deterioration  which 
Would  lM*jrin  after  several  hours. 

Cameras  are  often  located  in 
areas  of  hijfh  ambient  noise  level. 
To  minimize  microphonic  pickup 
acoustic  shields  have  Ix-en  con¬ 
st  ructetl  and  successfully  u.sed.  Un¬ 
fortunately  most  materials  ha^in^r 
favorable  acoustic  protH*rties  are 
alstt  effective  thermal  insulators. 
.Accordingly  it  was  found  necessary 
to  make  provisions  for  circulatintr 
ccHilintr  air  through  the  interior  of 
the  acoustic  chamber  to  maintain 
satisfactory  operating  temperature 

The  viewing  e«iuipment  consists 
mainly  of  commercial  receivers. 
Ten-inch  kinescojH's  are  used  in  the 
control  rooms.  Where  it  is  desired 
to  accomniiKlate  a  lar^'er  trroup  of 
viewers,  units  employing  sixteen- 
inch  picture  tubes  have  been  iii- 
stalled.  As  a  service  device,  a  port- 
at)le  monitor  with  a  three-inch  tube 
has  proved  valuable  for  checkinjr 
cameras  and  making  minor  adjust¬ 
ments.  The  horizontal  oscillators 
on  these  units  were  altered  to  allow 
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•  (iiant  R(-A  "IPl  c«ihc>dc  ra>  mbe. 

•  I>irn'i-c(Mipl«d.  )-%ucc.  pu^h-pull.  veni* 
cal  and  hori/unul  amplificrv 

^  Frequcno-compcncated  and  «olia|ie  call' 
brated  attrntatorc  on  both  amplifiers. 

O  A  set  ol  matched  probes  arnl  cahlev 

O  Panel-source  of  ^  suits  peak-u»'peak  call*  | 
bratinc  soltaite. 

O  identical  sertical  and  horirontal  amplifiers 
«ith  rs|ual  phase-shift  characteristics. 

O  Retractable  light  shield  tor  consenience 
and  sisibilit> 

0  Nem  free*  graph  screen  with  hncl>  ruled 
calibrations. 

O  Magnetic  metal  shield  enclosing  (  R  tube 
to  minimi/e  hum-pickup  from  internal 
fields. 

SPiOFlCATlONS— 

O  Deflection  Sensitisits:  10  rms  millisolis 
per  inch 

O  Freciueno  Response:  Flat  within  -2  db 
from  dc  to  500  lie;  within  >6  db  at  1  Me; 
useful  besund  2  Me 

^  Input  (apacitance  Less  than  |0  uuf  with 
Vl'(»-2I6A  Low*(  apacitance  Probe. 

•  Square  Wase  Response  /.erotiltand  user* 
shoot  using  dc  input  position  Less  than 
2%  tilt  and  osershiMit  using  ac  input  posi« 
lion. 

•  Linear  Sweep:  3  to  30.tHMi  ips  with  fast 
retrace. 

•  Trace  Fspansion:  3  times  screen  diameter 
in  sertical  and  horirontal  asis.  with  3 
limes  centering  control. 

•  Sire  I  3H'*  h.  9"  w.  I6S"  d  Vl  eight  only 
51  pRHinds  (approx.) 


AOVANCfO  SWftf  FACRITtfS-. 

9  Preset  fixed  sweep  positions  for  sentcal 
and  hort/onial  telcsision  waseforms 

•  Positise  and  ocgatise  ssncingforeass  lock 
in  of  upright  or  inserted  pulse  waseforms 

•  60-c>cie  phase-controlled  sweep  and  a>n- 
chroni/ing. 


FEATURING - 


Huilt  for  laboratory,  factory,  *ir  shop  lue.  the  Vi’()-S6A  combines  the 
advantages  of  high-sensitivity  and  wide-frequency  range  in  a  eery  small 
instrument  with  a  large  cathode-ray  tube. 


Designed  with  the  user  in  mind, 
this  new  ‘scope  can  he  depended  upon 
to  provide  sharp,  bright,  large,  and 
accurate  pictures  oi  minute  voltage- 
waveforms  over  the  entire  useful  sur¬ 
face  of  the  TJPl  screen. 

The  direct-coupled  amplifiers  arc- 
provided  with  ac  positions  so  that 
measurements  can  he  made  with  or 
without  the  effects  of  any  dc  compo¬ 
nent. 

Square-wave  reproduction  is  ex¬ 
cellent,  whether  the  application  is 
low-frequency  TV  sweep-alignment 
or  observation  of  high-frequency 
steep-fronted  sync  and  deflection 
waveforms. 


The  excellent  linearity  and  fast  re¬ 
trace  of  the  sweep  or  lime  base  are 
functions  of  the  Poller-ispe  oscillator 
and  the  undisiorled  reproduction  of 
the  sawiiMiih  by  the  wide-band  hori¬ 
zontal  amplifier.  1  he  preset-fixed  po¬ 
sitions  provide  rapid  switching  be¬ 
tween  vertical  and  horizontal  wave¬ 
forms  in  T\'  circuits. 

Truly,  the  WO- 56 A  is  a  most  useful 
and  practical  instrument  for  every¬ 
day  work  in  the  fields  of  television, 
radio,  ultra-sonics,  audio,  and  a  wide 
array  of  industrial  applications. 

For  details,  see  your  KCA  Distribu¬ 
tor,  or  write  KCA,  Commercial  Engi¬ 
neering, Section  K42X,Harrison,N.J. 


OUAl  CONTtOU  rot  -COAttt"  ANO  AOMSTiMNrt 


kwfiMwf  gr  fwmkHm  fwr  cxnlraU 
Vgrficwl  AmgMWr  Owki.  SxvMg  Fvm 
Iftlgg,  gfitf  Mgrlitwlgl  Amglimr  Qt 


IfKlii^M  •#  pfg (4ir«cf  prgbt  ana 

cabla,  law-gaMcllaaca  araLa  aial  fraaa^  laail) 


1 


description 


FHIH  5*nd  tor  foUmr  50A  for  full  information 


WIITI  rOR  OISCRIPTIVE  CATAIOC 
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STRHORRO 


Vitk»  OhiIUiot  TF  RKS  is  a  »Kk  range  variable  from  3lbuV  uplo  31.6V— I  watt 

heat  freguerkv  oscillator,  imprcvvivc  into  lUtXhi  sine,  or  64V  peak-to-pcak. 

alike  in  perlornuncv.  stability  an«i  1  he  t'regucncy  cover  2  bands  on  a  gen 

appearance  It  embixlics  thermally  erous  K-inch  dial  is  2.3  c/s  to  5  Me, s  sine 

screened  oscillators,  dual  frevtuency  and  V)  c  s  to  ISO  kc  s  square  At  lull 

standardisation,  a  ladder  -  network  load  individual  harmonics  are  generally 

attenuator  and  really  etieclive  automatic  below  .3*,,  falling  considerably  at  lowei 

level  control  The  output,  monitored  by  ,  outputs  The  freviuency  characteristic  w 

a  vacuum  tube  meter,  may  he  of  sine  or  '  within  Idb,  as  are  the  attenuator  steiw  at 

square  waveform  and  is  continuously  {  other  than  extieme  h  f  attcnu.itnai 

tmiktf  art  uhlaiaaNt  tram  aar  at  ikt  adJrtwti  htium 

MARCONI  INSTRUMENTS  LTD 

U.S.A.  Sal«t  And  S«rvlc«  i  2J-2S  Bcav«r  StrMt.  NEW  YORK,  4 
CANADA  CANADIAN  NAACONI  LiMlTID.  Au.i4.nt  Vi  Ucram^nt  StrMi  MONTRCi 

INCIANO  <H««4  OfNc*  ST  AlAANS,  HCATK>AOSHlA( 


SPEQ*^'3T10NS 

'  QUANTIT 


Manufacturers  of  STAINLESS  STEEL  FASTENINGS 


ANN  SlYTH  tlorrin^  in 
Univtruil-InttrflotioAol’i 

*  Koti4  Did  ir 


^  D-33 

DYNAMIC  FULL  VISION 

MICROPHONE 

tevely  Ann  Dlytfi,  Mor  of  UnWortol* 
Intornotionol  Plctwrot,  It  on#  of  tfio 
mony  ttort  rolying  on  mUrophonot 
modo  by  AmoHcon  to  roproduco  witfi 
Rdoitty  tlio  tonol  qoolHloft  of  dromot- 
l<  intorprototiofiA.  AAony  rodlo,  tolo- 
vision  ond  motion  pictoro  componios 
tlirooflioot  tho  world  or#  using  tho 
now  Amoricon  O-SS,  Evil  Vision,  Dy> 
nomic  AAUropliono. 

•omitlfwlly  dosignod,  ottroctlvoly  fin- 
Ishod  In  Gold  ond  ilock.  This  now  dy- 
nnmic  microphono  providos  suporlor 
quollty  with  omnl-dlroctlonnl  pickup 
ond  roquiros  no  pro-ompllllor.  Tho 
D-33  Is  roodliy  odoptoblo  for  stand 
or  susponslon  ond  Is  quickly  dotoch- 
oblo  for  bond  uso.  Wolghs  only  aov- 
on  ouncos.  Tho  D-33  Is  ovolloblo  In 
ony  impodonco  30  to  SOO  ohms  ond 
Is  oqulppod  with  *'lotch-iock'*  plug 
and  33  foot  of  3  conductor  shloldod 
coblo. 


D-33 
FULL  VISION 

DYNAMIC 

MICROPHONE 

for  TV  •  AM  •  FM 
•  iroodcosting 
•  Rocording 
•  Public  Addross 


CASTLETON  ON  HUDSON  NEW  YORK 


1 


i 


Th«  television  industry  had  a  serious  insulation 

problem  with  fly-bock  transformers... all  available  waxes  were 
tried  and  they  just  couldn't  hold  up.  Mitchell-Rand  undertook 
to  develop  an  Impregnating  and  Dip  Coating  Wax  which  would 
stond  the  gaff  and  produced 


A  fAATIAl  LIST  Of  M-«  MtOOUCTSt  flUtGlAS  VARNISHED  TURING.  TAPE  AND  CIOTH  •  INSUIATINC  PAPERS 
AND  twines  •  CARU  TItlINO  AND  POTHEAO  COMPOUNDS  •  PRICTION  TAPE  AND  SPttCE  •  TRANSPORmER  COM- 
POUNDS  •  FIREROIAS  SATURATED  SLEEVING  •  ASKSTOS  UEEVING  AND  TAPE  >  VARNISHED  CAMRRIC  CLOTH  AND 
TAPE  *  MICA  PLATE.  TAPE.  PAPER,  CLOTH,  TUSINO  •  PISflCLAS  RRAIDED  SLEEVING  •  COHON  TAPES.  WERRINGS  AND 
SLEEVINGS  •  impregnated  VASMISH  TURING  •  INSULATED  VARNISHES  OP  AU  TYPES  •  EXTRUDED  PLASTIC  TURING 


FOR  INSULATING  AND  MOISTURE  PROOFING... AND  THE  PROBLEM 
WITH  FLY-BACK  TRANSFORMERS  FOR  TELEVISION  USE  IS  NO  MORE! 


R  4005  for  impregnating  and  dip  coating  coils,  tronsformers,  capacitors,  etc., 
features  high  melting  point,  low  impregnating  viscosity,  good  electrical  properties, 
resistance  to  low  temperature  crazing,  good  transparency  and  good  adhesion. 
R  4005  is  recommended  for  extreme  high  temperature  applications  on  parts  de¬ 
signed  to  operate  up  to  105-1  lO^C,  and  its  low  temperature  flexibility,  coupled 
with  its  low  degree  of  thermal  shrinkage,  make  R  4005  well  suited  for  units  that 
must  withstand  extreme  low  temperatures  down  to  minus  40^C.  Its  low  electrical 
loss  factor  recommends  R  4005  for  impregnating  special  high  quality  coils.  By 
altering  wax  bath  temperatures  and  preheat  cycles  a  wide  latitude  of  single  dip 
coating  thicknesses  can  be  obtained.  The  relatively  transparent  coatings  are  easily 
read  through,  and  the  surfaces  obtained  ore  semi-gloss  and  relatively  non-blocking. 


aiiTTiCT  potm  tcigi 


Ri/wo/se 


7F/tR0/R 

lU/IO/S 


Write  for  your  laboratory  test  samples . free  upon  request, 
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NEW 


a  Mighty  Midget  Bvllt  for 

"  i 

.  Mlllionf  of  Operotions 


semi-knife-edge  bearing 
reduces  frictional  wear 


This  is  Vi’ard  Leonard's  new  Bulletin  110  Midget 
Relay  for  long,  trouble-free  service,  particularly  in 
equipments  suh|cct  to  vibration. 

Fxceptionally  good  vibration  characteristics  are  due 
to  proper  proportioning  of  contact  masses  and  spring¬ 
ing  combined  with  heavy  pressures  on  both  normally 
open  and  normally  closed  contacts. 

Higher  contact  ratings  than  most  midgets.  Available 
up  to  .S-pole,  double  throw.  Contact  linger  leads  are 
insulated  « ith  the  new,  impregnated  glass-liber  tubing. 

>X'nte  for  Bulletin  1 10.  >X  ard  Leonard  Electric  Co., 
.'1  South  Street.  .Mount  V'ernon,  N.  Y.  Offices  in  prin¬ 
cipal  cities  of  L'.  S.  and  Canada. 


TUICS  AT  WORK  (CMtiNwd) 

their  operation  at  the  higher  fre¬ 
quency. 

For  combuetion  study,  the  color 
of  a  flame  contain.^  a  wealth  of 
information  concerning  it.s  char¬ 
acteristics.  Observation  of  the 
flame  becomes  of  increa.sed  impor¬ 
tance  when  it  is  realized  that  .such 
a  procedure  provides  the  only 
method  of  providinir  certain  in¬ 
formation.  Unfortunately  the 
irroup  in  charge  of  operating  the 
combustor  does  not  always  have 
free  access  to  viewing  the  unit 
while  it  is  in  the  test  chaml)er. 
Color  television  as  a  means  for 
furnishing  ofa'rating  data  would  l)e 
invaluable. 

The  frame  .seipiential  metho<l 
with  mechanical  color  separation 
apiiears  to  lie  a  practical  solution 
for  industrial  color  television. 
Since  all  scanning  wheels  would  la- 
ojierated  from  the  same  power 
source,  there  is  no  diflTiculty  in 
maintaining  .synchronism.  The 
problem  of  compatibility  d(K>s  not 
exist  in  industrial  television  and. 
accordingly,  the  only  limit  to  maxi¬ 
mum  bandwidth  then  is  one  of  a 
technical  nature 

The  need  for  rugged,  dei>endable 
television  equipment  for  u.se  in 
engine  research  is  urgent.  Equip¬ 
ment  not  affected  by  extreme  tem¬ 
perature  and  pressure  changes  is  a 
primary  requirement.  In  addition, 
since  all  engine  testing  in.stallations 
are  noisy,  the  camera  should  be 
capable  of  pr<Klucing  picture  sig¬ 
nals  relatively  free  from  noise  dis- 
turbanct^s. 


riinM*-In  Oiir  Itroailrust 


l.ATKST  system  to  increase  the 
usefulness  of  f-m  broadcast  chan¬ 
nels  was  recently  demonstrated  by 
William  S.  Halstead  of  .Multiplex 
Development  Uorp  I’sing  the 
facilities  of  former  W(’,YN,  New 
York  City,  he  broadcast  simult.an- 
eously  a  musical  program  heard 
on  rei'eivers  tuned  to  97.9  me  and 
a  .second  musical  program  that 
could  Ik'  picked  uii  only  with  a 
s|M*ciaI  rweiver.  Eater,  a  facsimile 
picture  was  transmitted  over  the 
second  circuit,  with  no  interference 
to  the  main  program  and  no  slop- 
over  into  adjacent  channels. 

The  system  is  a  simplification  of 


November.  1950  —  ELECTRONICS 


WARD  UONARd  J 

'iucraic  COMPANY^ 

mtntmx  •  rmhau't  ■  mvki  . 

BECAUSE  FREQUENCIES  ARE  HIGHER  AND  TUBES  ARE  SMALLER 


IF  you  manufacture  small  electronic  tubes,  OPi’s 
new  Fxliaust  Unit  pictureil  here  can  provide 

a  happy  ending  to  your  quest  for  lower,  more 
consistent  residual  i;as  pressure. 

With  ttiday’s  push  toward  ever-hiuher  frequencies, 
you  can’t  atford  to  ij;nt)re  the  effect  of  residual  j;as  on 
the  low  capacitance  demanded  in  tubes.  And  with  the 
small  size  of  today’s  tubes,  you  can't  use  much  jjetter  to 
"clean  up”  residual  gas.  because  the  metallic  film 
deposited  can  result  in  serious  inter-element  leakage. 

VMF-5  Fxhaust  Units  quickly  take  pressure  down 
to  0.1  micron  Ug  before  the  getter  flash,  as  compared 
with  the  10-  to  llK)-micron  pressures  to  which  older 
equipment  limits  you,  'Fhcy  ctime  equip|->ed  with 
water- ctHiled  jxirts  that  fit  any  standard  tubulation 
or  can  be  fitted  witli  (>orts  of  your  own  liesign. 

Twt)  a-c  .stilenoid  salves  (or  three  it  requircil 

by  the  design  of  your  rotary  exhaust  machine)  isolate 

the  diffusion  pump  during  roughing. 

Ihe  VMF-5  is  just  one  of  a  series  of  high  vacuum 
pumps  ilesigned  by  DPi  tor  the  specific  conditions  of 
the  electronics  industry.  1  hey  are  made  in  a  wide  range 
of  pumping  speeds. 

before  you  go  ahead  with  the  design  and  production 
of  a  tube  exhaust  system,  call  on  DPi.  There's  no 
obligation,  of  course,  and  chances  are  that  DPi  can 
help  build  better  reliability  into  your  product  at  less  cost 
Write;  Vacuum  l;quipment  Department,  Distillation 
Products  Industries,  727  Ridge  Road  West,  Rocfiester  3, 
N.  V.  (Division  of  F.astman  Kodak  Company) 


high  vacuum  research 
and  engineering 


)ore  thon  3300  lotti 
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-f^lRC-HILD 


PRECISION  POTENTIOMETERS 


New  Miniature 
Insulated  Terminals 

to  help  your 
miniaturization  program 


D*C’P*add$ 

or  subtracts 
two  input  voltages 


"TWu  poirntititnatart  in  una”  moat  aptly  daacribai  lha  Fairchild 
DilTarafitial  C»mputin(  Putafitiofnatar.  Thit  variatila  unit 
makaa  it  (xitaibla  to  rombina  two  input  variablaa  and  obtain 
an  output  that  i>  proportional  to  thair  turn  or  diffarerK-* 

Availahia  in  quantity,  tha  D-C-P  cotti  la«>  than  two  aaparate 
typa  74H  unit*  whila  oflarmc  high  raaoiution  and  accuracy  of  a 
*ingla  polanliomatar.  Linaarity  of  >.0.10%,  high  raaoiution. 
long  lifa,  low  noiaa  laval,  and  low  torque -all  Fairchild  Linear 
Potent  lometar  feature* -are  built  into  the  D-C-P 

Suggeated  application*  include  aarvomechaniama,  inttrument 
control*,  and  computing  and  analyiing  inatrumant*  The  D-C-P 
will  diractiy  raplaca  two  aingla  potantiometar*  whan  on*  i*  u*ed 
lor  compenaalion  or  correction  purpoae*.  For  more  data,  write 
to  Fairchild  Camera  and  Inatrumant  Corporation,  88-06  Van 
Wyck  iloulavard,  Jamaica  I,  N.  Y.  Dapt.  140- 12 A. 


xinoxA 

€nl«rg«4 


Featuring  extremely  small  size  com¬ 
bined  with  excellent  dielectric  prop¬ 
erties,  three  new  miniature  insulated 
terminals  are  now  available  from  CTC. 

Designed  to  meet  the  requirements 
of  the  miniaturization  prograrrus  now 
being  carried  out  by  manufacturers  of 
electrical  and  electronic  equipment, 
the  terminals  come  in  three  lengths  of 
dielectric  and  with  voltage  breakdown 
ratings  up  to  5800  volts.  In  addition, 
they  have  an  extremely  low  capaci¬ 
tance  to  ground. 

The  X1980XA  is  the  smallest  ter¬ 
minal,  having  an  over-all  height  of  only 
three-eighths  of  an  inch  including  lug. 
Insulators  are  grade  L-5  ceramic,  sil¬ 
icone  impregnated  for  maximum  re¬ 
sistance  to  moisture  and  fungi. 

All  terminals  have  hex-type  mount¬ 
ing  studs  with  3  48  thread  or  .141'  DD 
rivet  style  mounting.  Mounting  studs 
an'  cadmium  plated,  terminals  are  of 
bright-alloy  plated  brass. 

Write  for  additional  data. 


•  Mere  or*  III  CnqUieerifis  and  r***<ncb 
locllia**  lo  «*o(k  oa  youi  parttculoi 
«rlf*  problem*.  Ill  ProducUee  geared 
le  any  quality  and  quantity  denlred; 
t})Un*urpa***dcratt*man*htp: 

and  141  Wire  that  •  mad*  right 

*  Let  u*  quote  I 


'fttlltl  lltl  0l 

.  . . 


Sor*  Wir*  iHudien 
Wir*  Divitlonl; 
Ccpner  tia»*  Sronc*. 
Zinc.  Silver  plai*d. 
Tin.  Shorpher  bront* 
Nickel.  Siivof 
Cadmium 
Specially  Wires. 

In*uiat*d  Wir* 
iWInated  Divition'i 
Tnamelad.  Lili. 
Cement  coaled 
Enameled.  Collon 
Silk  Celaneee 
Gla**  fibre.  Enameled 
Aluminum  rormvor 
Loop  Wire  Etc 


Turret  Split  Terminol  Double -End 
lug*  lug*  Soord*  lug*  Swoge 

tir  sUmdard  the 
gumtnttrd  components 


CAtUaiMI  TMItMIONIC  COi^* 

Concord  Avo..  Combfid^o  3$.  Mo»». 
Wo»*  Coott  Stock  MotAtoif>od  ly:  E  V  tobortc, 
S0t4  Vonko  ^vd  .  lot  An9olot.  Coiifocnio 
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RECORDER 


A 


TAPE 


IT 


S 


A 


DISC 


RECORDER 


It's  GEHiRAL  INDUSTRIES'  latest 

sound  reproduction  triumph 


MODEL  250 


TAPE-D  sc  RECORDER  ASSEMBLY 


The  GENERAL  INDUSTRIES  Co. 


DEPARTMENT  B  •  ELYRIA,  OHIO 


^  Records  on  tope 

^  Records  on  discs 

Plays  back  both 

^  Plays  any  78 
R.P.M.  Record 


Here’s  a  fast-moving  money-maker  that’s  loaded  with  all  the  fea¬ 
tures  a  home-recording  enthusiast  could  ask  for.  It  records  on 
tape  or  disc . . .  records  from  tape  to  disc  or  disc  to  tape . . .  makes 
possible  a  solid  hour  of  selected  uninterrupted  entertainment. 

Representing  years  of  development  by  General  Industries— 
oldest  name  in  the  phonomotor  field— the  Model  290  contains 
many  design  innovations,  including  foolproof  operating 
features  that  anyone  can  understand. 

('omprehensive,  easy-to-understand  service  manual  is  included 
with  each  Model  290  unit.  Included  in  manual  is  a  suggested 
amplifier  circuit  as  well  as  a  complete  amplifier  parts  list. 

New  catalog  sheet,  describing  all  of  the  Model  290  recording 
and  playback  features  will  be  sent  upon  request.  Write  for 
your  copy  toJay. 
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UONttAwed) 


TUlfS  AT  wOtK 


pcwr  A 

AMP*  i«ifP 

‘#'9MC 


MODUt  ATOP 


PUSCiC 

SPOAOC^ST 

SOUPCt 
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ICK  EACTS  skMf  S.S.WHin  REXIBLE  SHAf^! 

- -  N 

They  are  rDode  in  two  classes: 

POWER  DRIVE  — fof  tronimifiiAQ  rotary  power  to  inifrumtnft  I 

ond  other  mcchontsmi  from  »maM  motors  or  other  power  lOwrcct. 

REMOTE  CONTROL  for  the  control  ot  ports  that  require  outo-  I 
molu  or  monuoi  od|Ustment  from  o  remote  pomt  Remote  control 
shofts  ore  engineered  for  smooth,  sensit  ve  control  becouse  they 
hove  minimum  torsiongl  deflection,  approiimotely  equol  deflection 
m  either  direction  of  rototion  ond  low  internal  friction 


SueCAPP'tP  l25  vC  BAND-PASS 
/»  Fi^TtP 


ELEXIBLE  CASINGS  S«'*«  ot  runwoyt  lo 

prevent  heliaing  ,  to  protect  the  ihoft  and 
to  retain  lubricant  Coungt  ore  metallic, 
(obiic  covered  ond  rubber  covered  depending 
on  the  tervice 


END  FITTINGS  —  for  connecting  ■* 

shotts  ond  coimgs  ore  ovoiloble  for 
olmosi  any  shoft  application. 


S.S.WHITE  SHAFT  AND  CASING 
COMBINATIONS  con  be  lupplicd  in  o 

wide  range  ol  diomeleri  ond  pbyncol 
cborocteriitici  in  lengthi  to  tuil  your  re- 
quiremenit  The  cooperation  ol  S  S. While 
engineeri  in  working  out  the  moit  tuitoble 
combination  it  youit  without  obligotion. 


/f  rnntniri.H  tfiv  /rifevtf  ift/rrrrti- 
cifirrii  mill  r/tifri  rrri  Jlnihlf 
shafts  ami  ihfir  aftitlitalitm. 
M  tilr  Jar  a  coiis  Italay. 


■NDWSTBIJAL  INVISKMI 


INTAt.  MrC  CO 


D«pt.  E  10  Eatt  40th  St. 
NEW  YORK  16,  N.  Y. 


koecasn-fs  Binenass 

■HTHANSM'-Ttri  r,LTt(i 

NO*  • 


FIG.  I  SimpUlled  block  dioqrom  oi 
three  channel  tytleni  uelnq  tveo  tub 
corriett.  Frequenciet  other  than  that  ol 
main  carrier  ore  repieeentatiTe 

thr-  tfchniilut*  first  usftl  by  K,  H. 
Arnistroiiv'  in  I'.Ktl.*  Optimum  rf- 
siilt.s  art'  oblaint'il  with  an  f-m  motl- 
ulatdi"  havinkr  s  n  ratio  of  bt‘tt*-r 
than  ftb  dh  from  to  l.'i.OliO  cii.'^. 
(!>  ki‘i‘pinkr  .■iiibcarricr  nuslulation 
lir-low  III)  (ill,  rfft‘rr<“i!  to  normal 
prov'ram  It  vr-l  of  thf  main  channol. 
MO  intfifr-rtini'  i.s  fxiiorirMU'cMi. 
Oiif  nr  morn  .sutmarrii-r  f-m  trans- 
mitti-rs  ar»‘  usrnl  for  additional 
i  haniu'ls,  a.s  shown  in  Fijr.  1-  Tho 
carrinrs  arc  wtdl  atiovc  audible 
freiiucncies,  thoM*  indicated  in  the 
liliH-k  diavrram  beiiijr  merely  rep¬ 
resentative.  Deviation  or  switiK 
employed  in  mndulatin),'  these  suti- 
carrier  transmitters  is  low  com¬ 
pared  with  standard  broadcast 
practice  of  *  7.*>  kc. 

In  till'  orikrinal  Armstrong 
demonstration  a  receiver  was  re- 
»iuiri‘d  that  could  sr'parate  the  sijr- 
mils.  In  the  new  development,  the 
listeiu'r  on  tht'  main  channel  is 
iinawair-  of  thr-  additional  intelli- 
K'encr".  .Vt  thi'  receiving'  point,  Fi>r. 
2.  output  from  the  rek.'ular  f-m 
discriminator  circuit  is  fed  throUkrh 
a  hikrh-pass  filter  to  the  suW-arrier 
receiver  unit.  Hither  of  the  suti- 
carrier  channels  can  be  selected 
and  the  audio  outiiut  connectr'd  to 
the  ami'lifii'r  and  siieakrT 

Since  the  multiplex  channels  were 
develojH'd  ai  a  means  of  intereon- 
ru'ctiiiK'  f-m  tirnadcast  stations  now 
usinvr  teb'phone  lines,  no  attempt 
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StcibtlU*r»  Qr«  u»^d  ^  volto®#- 
f«n»itiv«  ^•vk««  a«i  moHor  pictur*  sound 
•quipmont,  radio  totting  oquipmoni, 
tolopKono  oquipmont«  loboratory 
•qwipmont,  and  ovon  rogviating  circwitt 
k  for  rural  Homo  oppiioncot. 


how  to  get  a 
steady  115  volts... 


General  Electric  Voltage  Stabilizers 
automatically  level  out  variations  in  line 
voltage  between  95  and  130  v  almost 
instantanoovsiy.  They  deliver,  to  voltage- 
sensitive  equipment,  a  constant  a>c  potential.  ^ 

*  Rated  output  is  115  volts — for  any  y 

input  between  95  and  130  volts.  (Other  %  | 

output  voltage  ratings  are  available.)  ^  ^ 

*Variation  from  rated  output  is  less  than  v-. 

^  1%  for  constant  loads  of  unity  power  factor. 

*  Ordinary  voltage  surges — caused  by  lyBL 

inductive  kicks,  switching,  etc. — ore  absorbed. 

'  Stabilizers  have  no  moving  parts,  require 
virtually  no  maintenance. 

Illustrated  is  the  50-volt-ampere  model.  Others 
are  available  with  ratings  from  15-  to  5000-va.  » 

For  general  information  write  for  Bulletin  GEA-36348. 
Apparatus  Department,  General  Electric  Company, 
Schenectady  5,  N.  Y. 

Your  G-E  office  will  be  glad  to  evaluate  your  particufar 
rte«ds,  or  we  eon  advise  you  by  mail  if  you  will  give  us 
data  and  a  description  of  the  circuit  and  load.  Address  inquiries 
to  Specialty  Transformer  Sales  Division,  1635  Broadway, 

Ft.  Wayne,  Indiana. 
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jp«OAOCA^ 
I  P900RAM 


PhIL*OCL^h»A 


BAcTiMORC 


0«i.’,AOCA$T 

P«0'j«AM 


SuB$ 

RADO 


rtG.  2  Block  dioqrom  ol  domonstratioD 
rocolvlnq  Mtup  for  thro#  choonoU 


AMERICAN 
HIGH  SPEED  CHRONOSCOPEJ 

Simple,  Accural*  and  ReliabI*.  the  Chronoicope  indicatei  tignl^ 
coni  lim*  inlarvalt  directly  in  millicecondt  Operation  it  complete 
ly  automatic  and  the  lime  indicator  doet  not  drift  A  few  of  the 
varied  opplicationt  include  relay,  conloctor  and  fute  letting,  thut- 
ter  tpeed  and  Hath  lamp  timing,  automatic  tyttem  development 
ond  human  reoction  ttudiet  PRICE  S3  7S  tVrile  for  Bulletin  lOOA 


When  time  i>  your  problem  —  Consu/t  us 


nmmKs  (  HKONosron  niRPORATioN 

1^31*  WIST  rWST  STIin  MOUMT  VERNON,  N.  Y. 

,  .  TMiNON*.  MOtJNT  VMM9II  IklDSD 
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has  l)«*eti  made  tr>  extend  the  fre¬ 
quency  raiitre  Ix-yond  10  kc.  At 
the  same  time,  there  i.s  no  deterior¬ 
ation  to  the  regular  :{O-15,0O0-cps 
response  to  the  main  channel. 

I  In  the  broadca.st  network  appli¬ 
cation,  the  auxiliary  channels  can 
Ih*  used  for  teletypewriter,  fac- 
.simile,  audio  program  or  even  a 
protrram  that  is  ladnsr  relayed  in  a 
i  ilirection  opposite  to  that  in  which 
the  main  hroailcast  network  is  .set 
up  .Alternatively,  a  station  carry- 
injr  one  network  projrram  for  listen¬ 
ers  can  at  the  same  time  relay  a 
,  ditferent  network  program  for  the 
U'liefil  of  another  station  or  sta¬ 
tions  in  the  physical  chain. 

One  variation  of  the.se  arrange¬ 
ments  is  shown  in  Fitr.  Thi.s 
'  {Missilile  combination  shows  three 
f-m  broadcast  stations  with  their 


FIG.  }  A  pouibt*  three  itotion  I  m 
broodcatl  network  with  (ubcarrier  tub- 
■crlption  radio  and  teletype  channel* 
•uperlmpoeed 
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Siwci*!  Shjpct  inii  Iraiurct.'  .  .  .  I  olcr^ncct  within 


n  tupplyinjc  prccicion 


d  medium  ti/cd  Kr4rt  with  cuih  fcaturo 


HELICAL 


Aiions. 


SPROCKET 


on  Kequr%f 


STIAIOHT 


•  IVIL 


OIOUND 


TMIIAOS 


/IC. 


^10  MICROSECONDS  TO  1  SECOND 


POWER 

VERSATILITY 

QUALITY 

PERFORMANCE 


HERI  ARE  THE  FACTS  AND  FIGURES: 

CONTACTS:  10  amp.  standard.  34  volts  D.C.,  115 
volts  A  C. 

15  amp.  contacts  avoilablo. 

SENSITIVITY:  D  C.:  4  polo  15  wotts 
3  polo  .7  watts 
A.C.:  4  polo  S  volt  amporos 
3  polo  3.S  volt  amporos 
Can  also  bo  furnishod  in  6  polo  AC 
ond  OC  up  to  4000  Ohms. 

COIL:  To  115  volts  D  C.,  330  volts  A  C. 

NOMINAL  HEAT  USE:  D  C.  30  C  abovo  room  ambioni 
A.C.  45  C  obovo  room  ambioni 

MAX.  INPUT  FOR  85°  RISE:  D  C  5  watts 

A.C.  11  volt  amporos 

MOUNTING:  Baso  or  ond  mounting 
WEIGHT:  4  5  oi.  4  P  D  T. 

WEIGHT  HERMETICALLY  SEALED:  7  7  oz. 

DIMENSIONS:  Open  Relay— 3'/,»-,  I'/,',  3yis’ 

Sealed  Relay— 3''i",  I'/j",  3Vis' 

Overall  Mounting  Flange — 3'/i' 

Center  to  Center  Mounting  Holes — 3"/is* 


A  Quality  Relay 

I  he  new  .Mlieil  I’K  Kil.u  is  iti  ■ 
signed  to  offer  \er4i(ilii\  in  .i 
power  rilj\  where  jipi.ilit)  .iiul 
low  lost  .ire  1 .11  tors.  Hi  sides  st.i- 
hiliti  in  oper.ition  its  reli.ihiliti 
•illows  .1  r.in^e  in  .ipplii.itions 
from  high  ijii.ilits  instruments  to 
sending  m.iihines.  I  he  HKl  rel.u 
will  tompis  with  I  ndirssriters 
I.jhor.itories  reipiirements  .ind  i.in 
also  he  siipplietl  her  met  ii  .il  I  s 
sealed.  ■ 

Bulletin  PK  gives  complete 
details.  Send  for  your  copy 
today. 

'He  sure  to  senil  for  sour  iop\  of 
Allied’s  Relai  (nude.  It  gi'is  thi 
engineering  il.it.i  for  i"  .Allieil 
relass  in  a  loniise  tabular  form 
for  eass  referenie. 


ALLIED  CONTROL  COMPANY#  INC.  ^eastend  avenue,newyork3i,n. 
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<>vt-rlap|>in>f  s*‘rvirt*  areas  indicated 
l>y  dashed  lines.  Conventional 
brnailia't  receivers,  sub.scription 
railin  recei\er.s  (capable  of  receiv- 
injf  'iHc  lal  programs)  and  telety|M‘- 
writer  receivers  are  assumed  to  Im’ 
loi-aled  throughout  each  service 
area.  The  regular  broadcast  pro- 
trrarii  is  .hovvn  fed  into  the  Haiti- 
more  transmitter  whence  it  is 
relaved  throntrh  Philadelphia  to 
New  \  oi'k  It  is  also  picked  up  by 
listeners  in  the  three  s,.r\iie  areas. 
This  proprarn  lan  !»•  converted  to 
audio  in  New  York  and  put  on  a 
wire  line  or  otherwise  relayed. 

'The  subscription  radio  channel, 
on  the  other  hand,  feeds  from  New 
York  southward  to  Haltimore  by 
means  of  a  siiUarrier.  This  pro¬ 
pram.  too.  can  Im-  picked  u|>  in  each 
of  the  service  areas  but  only  by 
special  receivers. 

The  telety|M'Vviifer  subcarrier 
circuit  oripinates  in  New  ^'ork  and 
terminates  in  P.altimore,  lint  any 
other  authorized  apency  within 
the  service  area  of  anv  of  the  relay 
broadcast  stations  can  be  eipiipped 
with  a  special  receivi‘r  to  copy 
messape.s. 

UrtKKPNCKS 

III  !•  II  Vriiistfi.K  A  V|.  ■■  .1  ..f  It.  - 

>{tM  iTik*  I  »i-- 1 iir I'.itii  *  •«  iTt 
l.\  ,1  Ilf  K'fni i»i  Til  \  .M  ilu).ilii<ri 

/•tt.  nn  j.  *.'  •  .M  iv 

J  I  .1  i:  1 1,%  .-N,  rr  I \  r  M  M  Mhil.i- 

i:i  n-M  •.\ji  I.  . :  ' t  • » ' 


l  ow  IT  lairriiT  Marin 

Hv  K  VKi,  Nki  w  iki  II 

/  •  ii  (  ^ F»nf /»  r  rt  i«iir 

\\  \  ^  U  I  . 

Anirmy.  S  ,/ 

Tiif  Pt  KfosK  of  the  alaini  is  to 
alert  the  operator  in  case  ..f  carrier 
f.iiliire  at  either  tower  of  the  two- 
tow  er  arrav. 

When  normal  eiierpv  is  radiateil. 
the  two  relays  K  and  K  shown  in 
Pip.  1  are  held  with  contacts  open 
bv  the  rectified  r-f  current  fed  bin  k 
from  each  towt-r.  .An  abnormal  con¬ 
dition  anywhere  in  the  transmitter, 
tiansmissioii  line  or  at  either  tower 
will  cause  a  decrease  in  radiated 
power  Hither  or  both  relays  will 
then  fall  out.  laiisinp  an  al.irin  bell 
to  rinp. 

.'sometimes  statii'  discharpes  or 
electric  storms  estalilish  aics  at  a 
tr-insniitti-r  tower  pap.  These  are 
siistuined  by  the  transmitter  output 
and  Vet  are  of  insutlicien'  propor- 


VlllIlCAl  KADIAIION  PATTIUN  Of  TYPt  3000  ANtfNNA 


Actually  delivers  6  db . 

increases  your  power  4  times! 

Now,  (or  chc  lirM  limc.  you  can  operate  in  areav  previously 
(ar  out  o(  your  reach.  Thiv  vavr  extra  servur  area  iv  yourx  al 
no  aJJitiotuI  uptrjtinv  t  because  the  (>  db  actually  delivered 
bv  ibis  new  ANDKI  Vv'  antenna  iv  ecjiiivalenl  to  increasing 
your  jMiwtr  I  TI.MIM  'Think  of  the  evonomyl  This  ircinendous 
extra  {M>wer  alxo  lillv  in  any  dead  vpoix. 

It  s  another  pace.setliiig  ANDRI  \\  "hrsi”. 

I  nili/rmift  ot  •'  assured  repardlexv  of  siip{Hirling 

xrruciurr  height  through  a  N’l  W  I  \(  ANDKIW 

Mi  IIK)!)  of  cIcvirKally  ixolaling  (he  radiating  eteiiienrx 
from  (he  support  srructure. 

I  ighrning  proievrion  and  cpiierei  reception  during  clecrrical 
xtorinx  arc  achieved  bv  a  IM.  palh  vvliuh  coiuiuclx  xtaliv  charges 
from  (he  elrinenls  l4i  ground. 


SPECIFICATIONS 
148-174  MC 


lYM  NO 

3000 

30f'I 

3003 

Oo.n 

6  db 

6  db 

3  db 

Horght  obovo  top  ol  to««r 

37V,  '( 

37  V,  n 

13'/,  It 

l«ng(h  of  support  mail 
•  it«nd.ng  into  tower 

S  It 

3  n 

3  It 

We.gM 

633 Ibv 

373  lb« 

173  Ibt 

MomonI  ot  tow«r  top* 

930011  lb 

6130  It  lb 

160011  lb 

0m  100  wpK 

bf  SOO'wm  b«ocCM*  fof  t»p« 

o»»d  V|  *  rmt.of 
)000  eoj  ctocb'v 

If*  Mo'*'*'**}  incfvsie  lood-m- 

otttru<*iom  hfht  tfp«  JOOl 

iitmaissiM  itiKS  III  iM  fM  II  •  iNMNiiii  '  iiKcniiiu  tniiiitit  iQiiPMim 
iitiRiii  iiiiii  imis  ■  util  iiiiTiNt  iiiiiMtiii  •  citisiintit  iNciMiiiNc  siiiicis 
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HERE  ARE  A  FEW 
OF  THE  UNLIMITED 
DESIGN  POSSIBILITIES 


Corning  Mrlolllzed  Inductances  are 
superior  in  every  way  for  high  fre 
quency  opplicotions.  Their  electrical 
characteristics  include  low  temperature 
coefficients,  high  O  ond  high  stability. 

The  smooth  glass  wall  insures  noiseless 
tuning  and  fine  adjusting  screws 
permit  rapid  and  accurate  alignment. 

CORNING  GLASS  WORI 

ELECIROMC  SALKS  DEPARIMKNT 


Inductances  used  in  teles ision  and  F.M.  tuners  have  a  whale  of  an 
effect  on  the  ultimate  performance  ttf  the  set.  If  they  are  unstahle 
when  subjected  to  vibration  or  temperature  changes,  you're  in  for 
trouble.  You  can  forget  about  these  problems  by  using  (.orning 
Metallized  (ilass  Inductances. 

VX  ith  ('.orning  Inductances,  the  integral  contact  of  hred-on 
metallizing  with  specially  selected  glass  fomM,  provides  unusual¬ 
ly  high  temperature  stability.  Drift  is  negligible,  even  under  ex¬ 
treme  temperature  changes.  And  the  unic|ue,  rugged  construction 
of(!orning  Inductances  makes  them  unaffected  by  rouRh  handling 
or  vibration.  This  all  aJJs  uf>  In  inJuctames  that  are  tompUtely 
trouhle-free. 

I  here  is  no  limit  to  the  design  possibilities  of  (.orning  In¬ 
ductances.  Your  most  exacting  specifications  can  be  met  in  fixeil 
tuned,  permeability  tuned  or  permeability  inductance-trimmer 
combinations.  N’ariable,  double  pitch  or  uniform  windings  are 
easily  supplied.  .Assembly  is  ({uickly  and  simply  accomplished 
by  ordinary  soldering  or  grommeting  methods. 

Put  your  inductance  headaches  in  the  hands  of  (aiming  engin¬ 
eers.  Find  how  eas*  it  is  to  get  improved  tuner  performance  at  low 
cost.  Further  information  on  rec|uest.  \X  rite  today. 


CORNING,  N.  Y. 

/xMjeJ  ck- 
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Hit*  r  iHtgt  tonWt  7006 

AC  ^«k  •!!  MOtf 


riG.  1  Carrior  lailur*  alorm  ut»d  at 
WNEW.  Th«  Cait  tow*r  unit  it  timilar 
to  that  utod  at  tht  West  towtr 


tion  t(i  trip  thf  trati.-mitti-r  ovcrl<iad 
r»'Ia>:<.  Thf  alarm  (iocrila-d  will 
ipiiikly  iiidiiatt*  such  a  condition. 
The  arc  is  cxtiny'uishcd  hv  cuttinK 
the  carrier  momentarily. 

Switche.s  and  .S',  in  the  diatrram 
are  momentary-hreak  tyta^s  used  to 
test  the  alarm.  The  milliammeters 
indicate  visually  the  strength  of 
current  in  each  tower.  The  pickup 
rods  are  mounted  close  to  the  an¬ 
tenna-feed  leads. 


Cotii*i  conttet  I n\p«ctiOn  door  oo« 
op«n  snap\clo^«d  C'V''*I  ^onsUnl 

impadenco  I  «inai  cunUcts  availoMt 


Hand  tinnmg  h»fp%  %o<dOi  in^dt  CUpS. 


All  conttc!^  pracivon  machinad  from  %olid 
tar  tlxh.  fiactropUttd  nitfi  siUtr  or  gold 


(m  totfc  pt«|  and  'oc^flacto 
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Here* 5  u  hy  those  in  the  know 
—demand 


.\ii«lio-lii|>iit  l.iniiler 
For  F-M 


H  fhii  cuntKt  ft«rr)t«rt  on  initrt  fxos 


iMtrtt  of  ittasi  approvad  b  g*  dialactrK  mala'ialt 


Your  roquireinenbj  are  re.sjMinsihlt* 
for  the  H  to  10  ile.sign  advantages 
found  in  each  tyjK*  of  Cannon  Plug. 
That’s  why  engiiUHTs  know  the  sjH^- 
citication  is  right  when  it  calls  for 
C  ANNt  >N.The  I  )P  Connector  S«Ties 
is  just  one  of  many  Cannon  tyiH's 
-  world's  most  conijilide  line.  Ki“- 
tjuest  luilletins  hv  required  type  or 
desciilH' connector  .service  you  lus'd. 


CANNON 


ELECTRIC 

Sf/icc 


Sockri  contKfn  ara  foN  fltiOtirtf  •  tarn  throafh 
JM  >atf  contarinf  aasas  inipacftun 


Tbili  AT  WORK  (c#nf>n«td' 
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1  -  A. 

Ins«  rt  arrnnifi'ntnntH  ara  availabia with 
1!  t<i  IS  I'ontai  th  rantfinK  frtun  IS  amp 
anipt  apa«  tt>  ('4»nt  mutmn  thiaUi 
uia  ayailaitir  m  t'oanial  an<i  Twinai 
M**la)  finish  t>n  •h^!l«  fur  nhirhitnif 
an<t  tM>n«lin|[  tin  plating  on  alumi 
nuni  Ulhrr  finiahaa  availahlr  on 
»!>«*>  lal  ra<jur*( 


T>th*  i>ri»  I'oimiH  tora  arr  jHTmanant 
tn»tailati«>nn  in  rai  k  an«i  {vanal  r<iuip 
m<‘nt  niatr  autnmatn'ally  have 
Wright  an<i  atiaca  saving  atlvantagr* 
p\rr  othrr  <ATnnr«  tor 


Oy  I.awrknce  C.  Fuller  Jr. 

W'‘.4  Viefor  /7irt«ion 
Htidio  Corporation  of  .4mt»rica 
.V.  J 

lNK\n;NSIVE  AND  COMPACT,  the 
.'tudio-iii|iut  limiter  de.scrilied  pro¬ 
vides  modulation  limiting  for  mo¬ 
bile  f-m  transmitters.  It  permit.s 
maximum  coverage  for  a  given 
power  by  providing  lOO  percent 
modulation  without  the  danger.s  of 
adjacent  channel  interference  and 
receiver  distortion  from  overmodu¬ 
lation.  The  limiter  avoids  the  dis¬ 
tortion  introduced  by  conventional 
circuits  aiul  may  be  u.sed  in  public 
address  systems  to  prevent  acou.stic 
feedback.  Its  application  i.s  re¬ 
stricted  to  use  with  a  carbon  micro- 
idione. 

llnKie  ('irruif 

The  microphone  shown  in  Fig.  1 
receives  direct  current  from  the  B 
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ONE  SOURCE 

FOR  COMPLETE 

VOLTAGE  CONTROL 
SERVICE 


THi  SUPERIOR  ELECTRIC  ci 


TRAINED 
ENGINEERING 
SERVICE  IN  YOUR 
TERRITORY 


For  practical  aMittance  with  your 
voltoge  control  problems,  consult 
the  SECO  engineer  nearest  you: 


Mr.  R.  J.  Caccavelli 

TH«  Svp«rior  EWctrk  Compony 
P.O  Bor  48 
Ook  Pork,  lllinoit 
Phono  EUclid  6  S89B 


Effective  performance  of  today's 
highly  specialized  electrical  equip¬ 
ment  is  dependent  on  precision  volt¬ 
age  control.  The  Superior  Electric 
Company  provides  an  authoritative, 
dependable,  complete  source  for 
voltage  control  apparatus.  If  your 
application  involves  the  control  of 
heat,  light,  sound,  or  any  phase  of 
electronics  or  power,  consult  the 
trained  engineering  service  afforded 
by  Superior  (see  list  at  right).  These 
field  men  are  specialists  in  voltage 
control  —  backed  by  factory  tech¬ 
nicians  and  know-how. 


Mr.  H.  W.  Lorenson 

Th*  $wp#rior  EI•ctTk  Compony 
Room  1 1 18,  Fidolity  Buildin9 
1940  Eoif  6th  Stroot 
CUvftand  14,  Ohio 


Mr.  J.  C.  Van  Groos 

1436  North  Sorrono  Avonu# 
Hollywood,  Coldornio 
Phono  Hudson  2-7209 


Buryi  R.  Hill  Campany 

19481  Jomoi  Coutons  Highwoy 
Dotroit  35.  Michtgon 
Phono  Vormont  6  3460 


Mr.  Fred  W.  Carlson 

2307  Fifth  Avonuo 
Soottio  1,  Wothington 
Phono  ELIiott  6630 


Mr.  J.  E.  Edstrom 

519  N  W  Pork  Avonuo 
Portland  9,  Orogon 
Phono  Gorfiold  8631 


Mr.  Harbert  S.  Gregory 

227  North  Potori  Stroot 
Now  Orioons,  louisiono 


Mr.  T.  M.  Salisbury 

P  O  Boi  106S 

Joclilon,  Mitiitiippi 

Phon*  3  830S 


I  Typp 
MW  1 254-3 


VAPicni  technical  LITERATURE 

Contact  th«  Suporior  Cloctric  ottico  noorttt  you  for  Troinod  Tochnicot 
Aliictonc*  or  Engintering  Informotion. 


Mr.  Paul  Williams 

341  Hotolwood 

San  FranctKO  12,  Colifornio 


L.  R.  Ward  Company 

2711  Commorco  Stroot 
Dallas  1,  Toros 


Mr.  Jahn  F.  Gaumer 

1814  Toros  Avonuo 
Houston,  Toros 
Phono  FoirfoR  8753 


Powertronic  Equipment  Ltd. 

494  King  Stroot,  East 
Toronto  2,  Ontorio,  Conodo 
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TUKi  AT  WORK 


(contiftwed 


MINIATURE 

LAMPS 


cdtciv  Oj  cuAtmi^  njJU 

Little  lamps  add  new  appeal— 
make  your  product  stand  out! 


FIG.  I  Bade  audio  llmitst  cUcuit 


.'Upiili  throiiirh  1*  in  .•<*Ti«‘.s  with 
thf  primary  i)f  fh**  audio  transfor¬ 
mer.  I  apaeitor  completes  the 
aiitlio  eii'euit  eonsistinir  of  the 
muroiihone  and  transformer  pri- 
mar\.  With  no  signal  int<i  the 
mu  rophoiie,  the  current  is  set  to  a 
/i\en  le\el.  The  audio  siv'tial  is 
stepped  up  hy  the  transformer  to  a 
hiy'her  level,  which  in  some  cases  is 
sutlicient  to  mo<lulate  the  transmit¬ 
ter  wittiout  further  amplificatiun. 
I’art  of  this  auilio  component  is  am¬ 
plified  li\  the  triixle  section  of  r, 
and  rei  titied  hy  the  diixle,  calisinjf  a 
negative  voltaye  to  appear  at  the 
y'rid  of  I  proportional  to  the  aver- 
ay'e  audio-siv'iial  level  ent«“rinir  the 
microphone.  The  louder  the  audio 
'iitnal,  the  more  ney'ative  the  bias, 
l  onseipientli .  the  less  current  will 
be  supplied  to  the  microphone. 
Snu'e  the  output  of  the  microphone 
i-  proportional  to  the  din>ct  current 
through  it  below  saturation,  the 
output  is  reduced  and  limitinv.'  ac¬ 
tion  obtained.  For  example,  if  cur- 
n-nt  IS  reduced  to  ma  by  an  aiulio 
-iynal,  and  the  siyiial  increased  2<l 
db.  the  microphone  current  will  be 
further  reduced  to  0..')  ma  maintain¬ 
ing  con.-tallt  output. 


,  I  'o/o»  ,  I  tn  r 

.Since  the  audio  »'urrent  is  not 
amplified  i'efore  reaching  the  mod¬ 
ulator  tube,  there  is  no  chance 
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I  MS  turn  lo  the  prodiul  wtib  "li^ht  appear'.  l  iny  jewel 
liable  ib.il  ll.i\li  a  wariiiiiy’  or  an  ’C)K.".  I.ij;hls  that  sav 
'  here  I  am"  in  (be  dark  I  iy;h(s  lba(  Minplitv  operation,  add 
no\ili\  and  y;oe  ee(r.i  %.iU(\  and  tomenieneel 

Whellur  vod’re  making:  cleKroiiK  eijiiipment  tor  indiis- 
irial  use  or  boiisibold  prodiiits.  \ou'll  liiid  (leneral  I  leilric 
miotaliire  laiii|<s  (bai  In  rit>hi  into  xoiir  diM^n  —  >;i'e  ii  new 
appeal  at  low  cost' (  ompUle  line  ol  |\|hn 
and  %ollai;>s  —  lilaiiiein  or  neon  ^low  .\nd 
Mill  know  \o(i  lan  alwavs  ilepeiid  on  (i  I 
lanij's  lor  >|ualil\  and  loni;  sciMie 

lor  assiMame  in  st  lev  (ini’  be  (’ropir 
tvpe,  koiiMilt  \oui  niarist  (■  I  lamp  ilis 
tinlollui  (Irwriti  (  n  iii  ral  I  lo.  (ru  .  ,\ela 
I’ark.  (  leteland  I  J,  (lino 


'tou  «./*/  put  yiur  iouhJeme  in  — 


GENERALB  ELECTRIC 


PIG.  2  Limlt*r  circuit  with  audio  am 
pUlior 


I 


CLEVELITE 


COSMALITE 


Those  in  the  Radio  and  Television  Indus¬ 
tries  know  from  actual  use  the  fine  per¬ 
formance  of  these  Tubes. 

They  also  know  that  our  large  production 
capacity  assures  them  of  a  dependable 
source  of  supply  with  prompt  delivery. 


LAMINATED  PHENOLIC  TUBING 

IS  used  also  for  many  other  electrical  products  at 
a  considerable  saving  where  exacting  specifica¬ 
tions  must  be  carefully  followed.  For  the  best .  .  . 
"Coll  Cleveland  " 


^XCLEYELAMDCONTAIHER^ 


A%k  us  about  ibese  iptrally 
tammoied  paper  bate  phenofie 
tubes  in  dtameters,  watt  thicks 
nesses  and  tengths  that  wilt 
meet  your  neerfs. 


PtANtS  ANO  SAIES  OFFKIS  •*  Wn*  CKko^.  D**voit  N  Y  ,  JawvvbwvfcN.I. 

AttAMVI  {HVtMON  •*  0»n* 

CANADIAN  PIANT  th»  CwvwNi  1*4  Owturf# 


tffffCSf  NMHVfS 

P.  I  MUPRAY.  6U  CEt4'RAl  A/E.  EASt  OPAT^OE.  U  L 
9  S  PfTTtOAtW  A  CO  '>64  FA»MiNGTCP4  AVE 
Wf ‘it  HA(-»»O*0  CC-tvN 

WM  T  BAil-  44.  ItOMtH  liNE.  Pit  *1.  DAY  V.llE  ONTARIO 


NEW  r:>PK  Ak£A 
NEW  Ef40lAt«D 
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I 


i 


Tulls  AT  WOIK 


SHURE  BROTHERS,  INC. 


FIG.  3  Curves  show  of  amplifior 

In  Umitor  circuit 

for  tho  iiitruilurtion  of  microiihoii- 
ics.  If  umplitication  wort*  neto-t'ai y, 
it  would  t»*  done  at  a  hiKh  ainiio 
level  a.H  shown  in  Fiff.  2  and  the 
stain  would  probably  In*  small.  The 
ilistortion  contributed  by  thi-  cir¬ 
cuit  depends  on  the  ijuality  of  the 
transformer  and  can  easily  lie  math* 
nesflisfible.  The  carbon  microplione 
is  left  as  the  only  source  of  noise 
anil  distortion.  The  limitins:  a<tion 
is  stood  and  curves  are  shown  in 
FiK^  :i. 

The  attack  aiul  decav  time  i-  de¬ 
pendent  on  the  time  con-tanf'  "f  , 
// .  I'  and  the  diode,  and  can  be  ad¬ 
justed  to  stive  satisfactory  re-iilt.-. 
First  syllalde  of  a  word  follow  inv'  a 
pause  will  over-modiilate.  Tiiis  is 
not  vi'ry  noticeable  and  i-  .inini- 
poitant  to  intellistibility. 

With  phase  modulation,  it  i-  de¬ 
sirable  to  limit  proiiortional  to 
freipiency  as  well  as  the  amplitude 
of  the  audio  sistnal.  This  may  be 
done  by  makinst  a  dilferentiatinst 
» ifi  iiit  of  /i  and  (',  which  will  cause 
I’l  to  amjilify  the  his-'h  freipieucies 
more  than  the  low  f rei|ueiuie-. 

.\iilriiiia 

To  Pl.sc.t  iss;  the  transmitting  fea¬ 
tures  Ilf  the  normal  jtolice  antenna 
so  that  it  conforms  with  the  appear¬ 
ance  and  plaiement  of  an  ordinary 
lar  radio  aerial,  ens.'ineer.'  at  U'.ird 
Products  t’orporation  ha\e  de- 
sis'iied  an  antenna  whose  appear¬ 
ance  is  identical  to  that  iii't.dled 
on  a  standard  radio-e(iui|)|)ed  pie. is. 
lire  car.  To  best  accomjilisii  this 
deception,  a  standard  aliton.otive 
antenna  was  moditied  to  s,M\e  per¬ 
manent  electrical  connections  at  the 
telescopic  Joints  of  th*-  tube  as-em- 
bly. 

.\s  a  transmitting  antenna  in  l.">2 
to  17l-mc  use.  the  o.’ij-inch  whip  of 
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cartridges 


that  fill  the  Big  need 

for  High  Fidelity 
Phonograph  Reproduction 


VERTICAL 


CRYSTAL  PICKUP  CARTRIDGES 

Itic  ihinRN  often  come  in  little  packages  So  it  in  with  the 
•uperlative  new  Stiure  "Vertnal  Drive"  ('ry»tal  ('artrid(?e« 
They  reproduce  all  the  rwordrsl  music  on  the  new  tine- 
ItriHive  rissirdinKN  — a  repnatuction  tliat  meets  the  strict 
risjuirements  of  hiijh  compliance  and  full  fidelity.  The  "Ver¬ 
tical  Drive"  cartridifi'M  are  requisite  for  the  critical  listi-ner  — 
the  lover  of  fine  niusii  They  are  es|Ms'ially  recommended 
for  those  applications  where  true  fidelity  is  ess«*nlial. 


Mil  A 
WllAt  fat 
TUINOVfl  Mk  .).aa«ra 
MODElSi  ttk.- 


IwiuMiiallv  IiikIiIv  compliant.  lhes«‘  "Vertical 
I  Irive"  t  'art  ridites  w  ill  faithfully  track  stand¬ 
ard  records  with  a  force  of  only  ti  ijrams  — 
Ilia  ro  Krisive  records  with  a  force  of  only  5 
Itrams  an  addisl  protei  tion  for  treasunsf  r«'- 
cordinits  Will  tit  standard  or  H|M'cial  niount- 
liiKs  Have  more  than  adequate  output  for 
the  aversKe  audio  sta|{e. 


ACTUAL 


ALLE^-BR^DLEY 

FIXED  &  ADJUSTABLE  RADJO  RESISTORS 
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Soitf  •RClvtnroly  lo  monwfoctwrori  Q  IJ  Q  L  I  W  ^  o«^  •qutfMnwi* 


“Tops”  in  Permanent  Performance 
.  .  .  because  rated  at  70C 


Rating  L  0 

i,W  3 '8  9,64" 

rw  9,/16~  7'32" 

2W  11 '16  3/16" 


Bradleyunit  resistors  hove  permanent  characteris¬ 
tics,  because  they  are  rated  to  operate  continuously 
at  70C  ambient  temperature  .  .  .  not  40C.  They  can 
withstand  extremes  of  temperature,  pressure,  and 
humidity  without  deterioration. 

Bradleyunits  are  solid  molded  with  high  mechan¬ 
ical  strength.  They  need  no  wax  impregnation  to  pass 
salt  water  immersion  tests  The  leads  ore  differen¬ 
tially  tempered  to  prevent  sharp  bends. 

Bradleyunits  are  made  in  standard  R.M.A.  values 
in  '/i  and  2  watt  ratings  from  10  ohms  to  22  meg¬ 
ohms;  1  watt  from  2.7  ohms  to  22  megohms. 

Let  us  send  you  a  complete  A-B  resistor  chart. 


Allen-Bradley  Co.,  1  10  W.  Greenfield  Ave. 
Milwaukee  4,  Wis. 


Th«  A  B  honeycomb  COrton  prevent! 
tonoling  of  (•odt  and  »ov«i  tim« 


Magnifi«d  PhoFograpIl 
of  Brodloyuiiift 
*^•1-2  wotH 


BRADLEYUNITS 


'f  V*A 


ijk  tK,  B/U 

aBlI 


nC.  1  Dimaniiont  lot  tha  itub  and 
lira  lo  load  lha  anianna  at  Iraquanciat 
Irom  24  to  SO  me  ara  qiaan  In  lha  taxi 


riG.  2  Variotion  ol  impadanca  at  bata 
o<  anianna  a*  a  tunclion  ot  iti  lanqth 
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Tuecs  AT  WORK 


ihf  tii-vv  aiiti'iiii;i  iii>fiM!f'  a-s  a  i- 
wavflfiijfi li  aiitfnna  arul  a.l.jii'l iiii; 
nr  liiaiiiii^r  tin-  anftTiiia  i-;  iin!  iifi-fs- 
'ar,\.  llnwfvtT.  it  i-i  ail\ aiiiav’t'iiiis 
tn  lii'inv'  thf  Waitl  Srri>71  aiitfima 
a-i  fln-if  as  jdissililf  to  the  «(‘rn»'r 
l>n-<t  of  thf  \i  iiiti'liiflil.  Thf  aii- 
tfiiiia  thfii  n|ifratfs  as  an  apparrnt 
.1  with  thf  nirnff  po.'t  artiiu'  a-  ttic 
,-wa\f-lfiipth  (/iniiiiilfii  ifK.  The 
normal  output  lirriiit  of  tomnifr- 
fial  t r.msmittf rs  will  loail  to  thf 
antfiina  without  ilitluiilt>. 

For  2'>  to  oO-mf  -»■  iwu  i-s.  thf 
antfiina  is  hasually  short  ami  it  is 
tififs^ary  to  loail  thf  antfiina  with 
a  sirnplf  still)  arrany'f mi-nl  to  oh- 
lain  minimum  stamlinit  wa\i'  rtilio. 
Thf  iliav'fam  of  Kip'.  1  illustratfs 
thf  most  I'onvfiiifnt  loading 
mflhiMl. 

Thf  hasif  thi'ory  of  tiif  loailiiu’ 
nifthoil  is  that  an  antfiina  If"  than 
a  waM'liUiy'lh  lotiyt  prcsfiits  an 
impfilaiiif  at  its  hasf  of  \l  i.V 
whirli  \ai  ifs  as  shown  in  Fii.'.  2. 

A  .‘-wavi-lfiivlh  antfiina  impf.l- 
atiff  is  thus  approxima’f lu-il'i't. 
t 'onnt't  I  in/  a  t  ran'mi"ii'n  liiif  of 
/  o’J  •  jtiiKti-H  I’l  or  o:!  a  • 
III  Uti-oS  I'l  ohni'  to  thf  antfiina 
will  r^•sult  in  a  mi>mat.h  ami  im- 
propfr  loailin/  of  thf  traii'mittfr. 

A  shortfil  transmission  liiif  'tiili 
/«  Ifss  than  a  i|uai'tfr  wa\flfn/th 
loll/  pi'f'fiits  a  pui'f  ir.'I'o  •  i\i'  rf- 
ai  tam-f  of  n  ■  jA  ohms  In  thf 
SI’IMITI.  mo\iii/  alon/  ’hf  Tans- 


a 

1 

flT? 

iwiiliiwilil 

E 

a 

a 

frov*n  BEST,  and  *p«cifi*d  regularly,  by  leading  manufacturers 
of  television,  F>M,  quality  radio  and  all  exacting  electronic 
equipment.  For  maximum  output  and  minimum  rejects.  Available 
in  all  sixes,  solid  and  stranded.  Over  200  color  combinations. 

PRODUCTION  ENGINEERS;  Specify  “NOFLAME-COR" 
for  absolute  uniformity  of  diameter,  permitting 
clean  stripping  of  insulation  without  damage 
to  the  copper  conductor  . . . 


NO  CONSTANT  RESETTING  OF  BIADES 

avoid  losses  riOM  i 

''BLOBBING**  ! 

I  Not  being  on  extruded  plastic,  jH 
eliminotes  the  costly  “blobbing'*  of 
insulations  under  soldering  heol  jH 


CORNISH  WIRE  COMPANY,  me 


.  S  Mm^i^***  Avpnwp 

1 1 


IS  Park  Ri».  New  Ytrk  7.  N  Y. 


173^  PwbiM  01^9 

PN  IoBr^bNlo  6 


Remarkable  new  compactness  in  precision  control 


'I'lii-  extreme  eortip.Ktness  of  tlie  new  lyix-  I  ('>23  Motor- 
Drixen  InJiKtion  (leiier.itor  li.is  (xen  aihieved  '.sith  no  sat.- 
rilice  of  (general  |xrtormant.e  iharaiteristiis.  lake  its  (iiuyjer 
brothers  ”  in  tlic  Kollsman  line,  the  I'yix  162  s  tombines.  in 
a  sinijle  frame,  motors  ot  liiuli  torque/inertia  ratio  \Mth 
generators  otferityi;  Ittuur  t  t  «.  i/>i  o/  over  a  w  iiie  ranine. 

Where  si/e  aiul  vveiijht  are  prime  i onsklerations.  this  t  2- 
ounee  unit  <vill  prove  the  solution  to  main  prevision  control 
problems.  .Separate  inJuction  motors  aiul  iteiier.itors  .ire  also 
.ivail.ible  in  the  same  ili.imetcr  frame. 

I'or  further  intormation  on  the  162  s  .nul  others  in  the 
complete  Kollsm.in  uroup  ot  inini.iture  speci.il  pur|sose  A(i 
motors  or  if  vou  rcx|uire  .i  unit  to  vour  own  s|x-c ifu.itions 
write  Kollsm.in  Instrument  Division.  S]uarc  l)(,omp.iny. 
S()-()S  t'sth  Avenue,  blmhurst. 


Type  1623  Motor- Driven 
Induction  Generator 

Motor  characteristics :  Maximum  mnjue  at  stall 
smooth  runniiiu  I  w  ill  not  coK  )  Iasi  rcversini.; 
o(H.ralcs  from  two  ph.ise  source,  or  troiii  sini;li- phase 
with  ptiase-shitnii^;  loiiiienstr-availahle  tor  o')  or  lOD 
cycle  o('c  r.iiioii 

Generator  characteristics:  Low  resi.lual  voiiaee  anil 
volrayjc  '  sprca.i  constant  trec|ucncy  ourpui  ampliiuile 
ilirectlv  pro|s)riional  to  s|xe.l 

Unit  characteristics:  Itoth  n  tors  mounte.l  on  same 
shaft,  assurinyt  |>ositivc  ali^tnment  stainless  steel  lious- 
in>:  harilencil  herv  II  luin  coppe  r  shaft  •  orrosion- 
resistani  nickei  steel  laminations  Imth  iemi>cr.iture 
insulation  (  up  to  iUO  (.  total  tetnperaturc  i  stainless 
stee  l  precision  hall  hc.irimts  weiytht.  l  J  ounces. 


KOLLSMRN  INSTRUMENT  DIVISION 
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riG.  3  Variation  ol  B  and  X  alon^  th« 
tranimissioo  llo* 


mission  liiu*  from  tht*  antnina.  the 
values  of  /f  ami  .Y  .  liwikinK'  toward 
the  antenna,  vary  as  shown  in  Fi>f. 

At  Some  point  on  the  line  (for 
example  .A=;<t.2),  the  resistive 
eomponent  of  the  impedanee  is 
eipial  to  the  eharaeteristic  imped- 
anve  of  the  transmission  line.  At 
this  point,  stub  H  is  eonneeted  to 
eaiicel  out  the  capacitive  reactance 
of  the  line.  In  this  way  the  total 
reactance  is  brou>rht  to  zero.  From 
this  point,  looking  toward  the  an¬ 
tenna,  we  see  an  imjH'dance  of 
.'■>2  ♦  j(*  ohms  after  connectintr  the 
stub.  Therefore  a  transmission  line 
connected  to  the  stub  network  will 
-ee  a  jrooil  match  with  maximum 
enery'.v  transfer. 

The  following'  table  jfives  the  re¬ 
quired  lentrths  for  cables  .t  and  /f 
..f  Fiv'.  1. 


l.iiiiiliiKt  <'hiii 


Thanks  to  a  Ions,  solid  background  of  building  test  equip- 
nunt,  Teniuy  ch.iinlHrs  more  than  nutt  the  toughest 
goviinnuiit  and  iiulustrial  sjHcilications.  Kxpiosion, 
altitude,  mildew  lesistance,  humidity,  salt  spray  tests 
all  these-  and  many  others  are  precision-controlleel 
with  staiularil  Tenney  eejuipnunt.  Combinations  of  basic 
units  meet  complex  requirements.  Tenney  program  con- 
treil  pi  ovules  the-  automatic  means  feir  close-  regulation  of 
changing  coiuhtieins.  Tenney’s  engiiueiing  staff  is  always 
av.id.ible-  for  consultation  and  help  Literature  and  further 
mfoimation  U|H)n  request.  Wtite  fo  Tenney  Engineering, 
Inf.,  Dep'f.  A,  26  Avenue  B,  Newark  5,  New  Jersey. 


and  ##  AytpmmfH  tympytm- 

HwmtAtff  pmd  Btymtry  Cpmtrmi 


rhe  output  circuits  of  commer- 
t-ial  tr.insmitters  will  load  to  the 
.intenna  without  ditliculty 

The  polar  plot  of  the*  aiiti'iina 
radiation  pattern  indicati-s  the 
Sl’rUTI  pattern  is  more*  nondirec- 
tional  than  the  rear  or  bumper 
mounte*d  i  wavelength  whip  and 
less  nondirectional  than  the  roof 
top  mounted  J  wavelength  whip. 


*T 
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frs  /t  SNAP  WITH  A 

TENNEY 

TEST  CHAMBER" 


Th(t  Tenr.py  variable  temperature 

(Kumber  v»at  designed  and  built  to  1  I 

run  environmental  te%H  for  f 

and  low  temperoture  (Group  10  &  ^ 

70'.  on  electronic  equipment  com- 
ponenti,  in  occordance  with  41065  B  Specified 

range  from  103  F  to  +700  F  SueT  from  3  cu.  ft  to  wolh-in  rooms. 


We  9e  f%e  W. 

No.  41065-B? 


"1 


IMPROVED  COUNTING  RATE  METER 
FOR  CONTINUOUSLY  MONITORING  radio-active  materials 


•  RESPONSf  CONTROL;  t-posilion  swKt  h  equilibrium 

(ime  from  2  or  S  minutes  to  one  second 

•  NEWLY  DESIGNED  RRE- A MRLIFIER :  in  small  cylindrical 
anodi/ed  aluminum  case;  easy  decontamination;  lonx  cable 
may  be  used;  case  equipped  wiib  iripod-lype  mounlinK 
thread  (b*nth-lep  mount  in  photo  it  occottory  toIR  toporotoly) 

•  NEW  QUENCHING  CIRCUIT  operates  tcilb  self-quencbing 
or  non-self  quencbinK  counter  lubes 

•  GREATLY  INCREASED  SENSITIVITY;  couniinft  rale  meier 
sensiiisiiy  increased  four-fold;  now  responds  lo  V-^oll 
pulses 

•  PANEL  JACK  TERMINALS  for  S  ma  pen  recorder  provid- 
inn  coniinuous  piclure  of  wbai  happens  while  radio-acTive 


maierial  is  beinji  monilored;  in  absence  of  operalor  will 
show  variaiions  in  ihe  acliviiy  of  malerials  being  measured 

•  AURAL  MONITOR:  small,  buill-in  loudspeaker,  wiih 
solume  conlrol  for  aural  moniloring 

•  ADJUSTABLE  VOLTAGE  ON  COUNTER  CIRCUIT,  conlinu- 
ously  variable  from  400  lo  2,000  volis  (also  available  al 
icrminals  al  rear  of  panel),  wiih  accuraie  voliage  indicalion 

•  VERY  WIDE  RANGE;  S  lo  20,000  counls  per  minuie,  full- 
scale  values  of  200,  600,  2000,  6000  and  20000;  meier 
direcT-reading  in  counts  per  minulc  on  all  scales 

•  GOOD  ACCURACY:  of'full  scale  on  all  ranges 

•  COUNTER  TUBES  not  supplied  with  instrument;  beta-  and 
gamma-ray  tubes  available;  lubes  plug  into  probe  cylinder 


TYPE  1500-B  COUNTING  RATE  METER  .  .  .  $495.00 


SENERAL  RADIO  COMPANY 

90  West  St.,  New  York  C  920  $.  Michigan  Ave.,  Chicago  S  1000  N.  Seward  St.,  Los  Angeles  38 
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PRESTO  . .  most  carefully 

made  recording  discs  in  the  world 


stop  -the  ''Curing''  process 


l.ikc  tmf  wiiU'.  ifcoulmn  iliscs  nmst  In-  corrtH'tly  and 
ii.ilui.illy  Without  iiKiUk-  laiiiufl  surhu'fs  will  not 

•  n^i.iM*  ptojMMly.  .mil  will  ii-sult  m  tnuiltly,  low  h<l«*lity 
n-pioituction 


At  till-  I’RKSIO  iliM-  plant,  thnus.inils  of  ilisi  s  .ire  alloweil 
to  ■•I'uie"  uiiilfi  const. mt  t*-tn|H-ratur«-  in  a  liust-lu'c  at 
niospheii-.  Not  one  disc  is  .dlovsi-d  to  leave  the  pl.mt 
until  It  h.is  iM-en  hilly  matured  lor  .1  sjH*cihed  ih-iumI. 


At  l•K^sr^).  this  ptiK'ess  IS  never 
huitied  hy  baking  or  lorced 
methods 

C  . II  etui,  unhuiiied  cuiinu  is 
anothel  le.ison  tor  the  su|>eii 
ontv  ot  PKt STD  discs  . .  known 
thiou^hout  the  world  as  the 
most  I  atehillv  in.ide.  most  jH-r 
m.ineiit.  Is-st  |M'tloiminii  discs 
avail.ihli- 


Thm  fmmcmt  PRESTO  '  Cr#»fi 

worM'$  SrM>0t  r^'ort/tni  dt»c. 


Puiomui,  New  Jersey 
Motitng  Addreti 

fto«  300,  Hoikentocli  New  ier\ey 


In  Conoslo 

Wo'*e>  f.  Do*ni  tM 

C>oif>.n-en  Sq  tide. 

ConodO 


O**'  *eo« 

M  S  worn  &  Sen  Co.,  Inc. 

Wofr.n  S* 

Ne«  T»«fc  Tcrk 


THE  ELECTRON  ART 

confieeed  (rewi  p  126) 

Kijrhth  Semi-.\nnual  Keiiort  of  the 
•Atomic  K.nerjfy  (’ommi.ssion. 

Ordiiiaiy  tv  reprixliices  width 
and  height  clearly  hut  irises  piHir 
perception  of  depth,  the  report 
states.  To  overcome  this  handicap, 
stereo.scopic  television  makes  use 
of  the  same  princiiile  emhodied  in 
hinoculars  and  the  stereoscoiie. 

In  the  .Arvonne  stereietv  system, 
the  camera  has  twin  lenses  .set  ap¬ 
proximately  eyes-width  apart, 
which  pick  up  sliy'htl>  ditferent 
imaires  on  the  .screen.  The  simrle 
picture  consist in>r  of  twii  imaires  is 
then  handled  throutrh  the  camera  in 
conventionai  fashion,  transmitted 
hy  coaxial  cahle  and  reconstructed 
in  the  receiver. 

The  oriirinal  model  receirer  pro¬ 
jected  the  imayes  side  hy  side  on  a 
simrle  picture  tube.  Ninety-de>rree- 
opposed  jiolarizinir  filters  were 
mounted  on  the  hakes  of  the  tilhe 
face  and  the  two  imaires  wen- 
viewed  throuy'h  spectacles  polarized 
in  the  same  '.tO-deyree  pattern  and 
lilted  with  prisms,  .An  improved 
system  developed  a  little  later  uses 
twin  receivers  with  idctiire  tubes 
IMiintinir  together  at  riirht  anirles. 
The  electronic  imjiulses  for  both 
imaires  How  into  each  receiver  but 
the  controls  are  set  to  project  only 
the  riyht-eye  imave  on  one  tube, 
only  the  left-e\e  iniaye  on  the 
other.  The  two  picture  tube^  are 
eiiuipiM‘d  with  polarizing  filters, 
and  a  half-silvered  mirror  bisects 
till  riyl.t  aiiyle  between  them. 

.\  person  looking  at  the  mirror 
-ees  the  rellected  imaye  from  one 
tube  suiierimiiosed  on  the  trans¬ 
mitted  imaye  from  tlie  other.  With 
the  naked  eyes,  the  resultant  sinyle 
liicture  is  ilat  and  blurred.  With 
properly  Iiolarized  spectacles,  the 
biurriny  disajipears  and  the  result 
i-  a  clear  picture  in  which  dilTer- 
etu  es  of  dept  !l  are  \  i\  id. 

r«iiiiilfr 

|{^  A  C  Kat/ 

f  I.,  •  t  ,  „  t,  . 

\f>  f  .  I<l>l  /  .th.,r.ir.,r 
I  :  I  •  »  Sll  1/  .. 

i  .<»  ••nitt.  • 

In  M’t’l.lt'.ATloNS  demandiny  ex¬ 
treme  reliability,  conventional 
counter  circuits  do  not  always 
meet  reiiuirements.  The  type  of 
counter  described  here  is  less  sensi¬ 
tive  to  variations  in  cin-uit  values 
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an  industry  as  changeable  as  a  cloud . . . 

a  more  than  a  billion-dollar-a-year  industry  —  never  still/ 

never  settling  into  predictable  patterns  . . .  0|0Q^|*QpjQ^ 


WHY  .  .  . 

Because  ol  engineering's  never  ceas¬ 
ing  search  for  improvements  ...  to  old 
products  reducing  the  number  of  tv  set 
components  for  example  ...  by  new 
applications  of  old  products  such  as 
flexible  shafting  ...  in  designs  creating 
new  products  like  magnetic  recorders. 
Improvements  requiring  new  products, 
components,  materials  .  .  .  improve¬ 
ments  making  new  markets  .  .  . 
improvements  in  practice,  principles 
and  products  .  .  .  are  what  make  elec¬ 
tronics  as  an  industry  as  changeable 
as  a  cloud  and  keep  it  from  settling  into 
predictable  patterns. 


o 


that  mokes  the  GUIDE 
better  —  more  accurate 


.  .  .  YOU  DON'T  HAVE  TO  GO  UP  IN  THE  AIR, 

fly  all  over  the  place  and  buy  blue  sky  to  get  your  shaie  of 
that  billion.  The  industry's  buying  pattern  is  consistent  and 
predictable.  Electronic  design  engineers,  down  from  their 
flights  of  imagination  and  at  their  breadboards  ready  to  buy, 
have  a  down-to-earth  purchasing  procedure. 

THEY  DIG  for  technical  facts  on  product  specifications  and 
'  product  sources  facts  which  they  must  know  in  order  to 
make  their  designing  and  purchasing  decisions.  And  where 
do  they  dig  for  those  vital  facts?  In  just  one  place  .  .  .  the 
most  complete  and  accurate  source  of  such  information  avail¬ 
able  .  .  .  the  time  proven,  ten  year-old 

ELECTRONICS  BUYERS’  GUIDE 

It's  as  simple  as  the  old  "one-two"  for  the  seller,  and  easier. 
The  Guide  delivers  the  "first  punch."  It  directs  their  attention 
to  your  company.  Your  advertisement,  to  which  the  product 
listings  will  direct  buyers,  will  deliver  the  "second" .  .  .  the 
one  that  makes  the  sale. 

WHAT  YOU  CAN  DO:  Remember  that  these  men  are  your 
electronics  sales  targets  -  the  back  in-the-plant  engineers... 
drafting  board  and  breadboard,  developing,  testing,  produc¬ 
tion  line  and  control  engineers  .  .  .  the  men  who  design, 
manufacture  and  use  electronic  products.  What  these  men 
are  doing  and  planning  at  this  very  moment  is  shaping  the 
future  of  electronics,  perhaps  of  your  products.  They  are  the 
men  who  make  and  alter  electronic  markets. 

AND  THIS  IS  HOW  to  insure  that  they  remember  you;  By 
down  to-earth,  shirt  sleeve  selling  advertising  in  ELEC 
TRONICS  annual  BUYERS'  GUIDE  issue,  the  reference  book 
used  by  the  men  in  this  fast  moving  field  for  quick,  accurate 
and  complete  product  information.  So  be  sure  that  your  fifty- 
one 'two  ELECTRONICS  BUYERS'  GUIDE  product  listings 
pack  a  sales  delivering  "punch"  by  providing  NOW  in  your 
1951  budget  for  sufficient,  supporting,  informative,  product- 
descriptive  advertising. 

#  electronics  ® 

B  U  Y  E  R  S  6  U  I  D  E 

A  McGRAW.HILl  PUBLICATION 

^^330  W*it  42ii3  New  Y*rk  It,  N.Y, 
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worth  knowing  about! 


TH[  (LICTRON  ART  (c*Atiai>«4l 

iMiil  jiroiwrties  of  trijfjf<'r  pulses. 
Its  maximum  ajH-eJ  is  limited  only 
by  stray  capacitance.  The  counter 
was  developed  especially  for  use  in 
hitfh-.spi*ed  electronic  computers,  an 
application  where  accuracy  of 
Computing  demands  circuits  of  ex¬ 
ceptional  reliability.  .\t  the  same 
time,  the  counter  is  sutticiently 
versatile  to  be  adapted  to  other 


lit  re  are  the  ipiii  k  f.ii  Is  itn  .1  nuin  Miners  bibber  |,riMlu(  t  acceplani  e. 
t-er  Ilf  I  be  tiiiist  leipiil.ir  intliistrv  limu  life  ile|/t  i.(l.ibilil  V.  linproxed 

Ajiet  ifieil  1  Mil  Ai.ii  Tr.insliiriiiers  lierlnrin.ini  e  mid  desirable  ap|>e:ir 


feitllirinK  f.tnioiis  .'seiled  III  .^Itsd 
I  iitlstrili  tlnn.  Ibese  units  lifter  de 


line  Ibese  units  are  tvplia  of 
run  AI.II  /iri  /i  rrei/  desi^jn 


^lATf  AND  FILAMENT  TRANSFORMERS 


DC  O  CV 
Mo  Outoot 


N*  7  N«  1 

V*it«  V*!**  Amp* 

o  CT  ; 

^  1  CT  ; 


FILAMENT  TRANSFORMERS 


RUBLK  ADDRESS  RANGE  OUTPUT  TRANSFORMERS 


SCO  ito  r  r  ,  «>«  , 


THE  SEALE D-IN-STEE I  LINE  — CHOICE  OF  ENGINEERS 


•saesff' 


WRITE  FOR 
COMPLETE  CATALOG 

Him*  iIw  full  iIr'I.iiIh  .it  your 
tl|*n  OIL  I  Mil  A«.«l  H  .Vi..  A  t/U  I f 
/  inf  I  tw  Imh*  t li.it  ttf’iTH  triii\%f«»rii»«T 
rii|:iiM*«*nn){  |t«v«r<*tl  !<i  i\\  tr«*n<i« 

Ml  I  in  till  tiR'Higii  Writ#*  for  \our  fni* 
« •>!>>  «•(  ilut*  iiii|Hirl Aiit  «  .itiilitK  I«h1.iv 
itr  »ri  I  .» I  **i*\  frt*n>  %  t.ur  iliHtrihutor 


NOW 

QUICK  SERVICE 
FROM  STOCK 

ON 

JAN-T-27 

Hermetically 
Sealed  Units 


CHICAGO  TRANSFORMER 

oivtiiOM  or  fttfx  wiai  coarotArioM 


3S01  ADDISON  STRUT  •  CHICAGO  IR,  ILLINOIS 


Iltigie  Ctiriiit 

The  Kccle.s-.Iordan  triyyer  circuit 
shown  in  Fiir.  l.\  can  be  converted 
into  a  counter.  The  block  diaiK'iam, 
Fijf.  IH,  shows  the  essential  p.iits 
Ilf  a  counter  circuit.  Vultajfi  s  at 
points  /'  and  /’  control  the  ya'es. 
>!  ;iiid  fi,  Ilependiny  upoti  the 
state  of  the  tlip-llop,  Iilily  line  of 
these  yates  lets  the  triyyer  ii'llse 
pass.  Flip-flop  inputs  are  de-iy- 
nated  U  and  . 

.\  ciinveiitional  counter  is  -iioan 
schematically  in  Fiy.  If  I’liiits 
/'  atid  /' ,  Q  and  Q,  coincide  at  tlie 
yrids  Ilf  r  and  F  respeitively 


FIG.  1-  Basic  flip  flop  (A)  may  b*  used 
in  counter  circuits  (Bl.  Diodes  provide 
qatinq  aclion  in  conventional  qrld- 
ttiqqered  circuit  (C) 
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THAT  MUST  NOT  FAIL 

Automatic  Airway  Beacon 
Controlled  by 
Telechron  Timing  Motor 


Today's  modern  airfields  leave  nothing 
to  chance.  An  way  b«  aii>n>  and  airstrii>  livilit' 
tl;l^h  on  iitilomalndllv  at  the  first  approtich  ol 
dusk.  WlH  thiT  "dusk"  occur'  in  nnd  altcriHon 
or  at  It'  duly  apisnnti-d  time,  pilots  n»fd  isit 
(car  (or  ;iio|ii'r  iiuidancr  whilr  in  tliulit.  I.ii;lits 
ri-'i»>nd  to  iiri- dt  tcriniiu-ri  liitlit  U  vrls  ami  (unc- 
tion  ttw  in'tant  tlwy  an-  ms-rlfrl 

Wi-ston  illuniiiution  controls  iwrinit  this  uni* 
formly  rcliiihlc  rtytulation  ol  liclitiiii:  Indc- 
IS'iidcnt  ol  hiiniaii  judipm-nt  or  arbitrary  licht 
sclusliilfs.  it  i'  a  creat  advance  in  aviation  -silt  iv. 
These  control'  owe  iln-ir  <le|vndal>ihl  v  to 
Telechron  1  iniiiu;  Motors  al'si  iisrsl  in  airciatt 
instruction  ni.irker',  'Ins  t  liyhlini:  and  indii'lrial 
liKhliiiK. 

Instantly,  coii'lanlK  syncliroisuis,  Tehshion 
ITniini;  Motors  tive  de|S'nd.ihle  (lertorniance 
every  time 

Timing  On  Your  Mmti? 

If  you  have  a  tiniiiu;  prohlein  to  contend  with, 
a  T  eks  hron  ap|ilic:ition  etutiins-r  can  Is  ol  iireat 
lu  ll)  to  you.  Rickisl  by  broad  lield  ex|)erii  nce, 
he  can  lead  \ou  to  ini|iortant  savings  in  time 
and  nioiM-y  ton-iilt  him  early  in  your  planning. 
Foi  ininiisliate  tacts,  send  cou)ion  (mTow. 
T  Kl.KL  IIHON  I.NC.  Atieiieral  Klecttic  Alliliale 


motors 


leLECHROM 


syNCHRONOUS 


CONST ANT LT 


TIIICHRON  INC.  \  _ _ 

40  I’nion  Strer-t 
A.shland,  Ma.s.sachusetts 

PleasT'  sr-nd  me  information  on  sizes  and  typ«*s  of  Telechron 
Synchronous  .Motors.  My  possible  application  is; 

Instruments  □  Communirations  Kquipment  □ 

Timers  □  Other  pleas*- fill  int 

Kleetric  .Ajipliano-s  □ 

Cost  Recorders  I  \ 

AdvertLsintt,  Ihsplay  Items  J 

Juke  Boxes  J  ■  r 

Air  Conditioning  &  Heating  ■ 

Controls  □  □  Please  send  new  Catalog 


COMPANY 


ADDRESS 


STATE 


ELECTHONICS— No.ember,  1950 


TMC  ILICTIOH  ABT 


Coil  9 
Manufa<ts'> 


#  Single  layer  solenoid  coils 

%  Universal  wound  coils  of 
single,  multiple  pie,  and 
progressive  construction 

%  RF,  IF,  and  Oscillator  Coils 

0  Traps,  Discriminators,  Fil¬ 
ters,  RF  and  Delay  Line 
Chokes 


'I’lii’M'  art*  l>iit  a  fi'W  <i|‘  tlif  ni.m\  t\|H‘s  <if  ruils  (!«'• 
and  Ittiill  l>\  U\  \\  In  answer  Nniir  siK-citic  lUfds. 
WlietluT  \<)iir  pmlilftns  iniueni  r»‘s<‘ar*'li.  desi>;n, 
dev  i“li>(iinfnl  nr  )irndu(  tinn  in  ele«  trnni»-s,  televi- 
Mnn,  radio  hri>adeast in^.  nr  radio  emnnmnieat mns  .  .  . 
tor  Innjj  nr  slmrl  prodiu  lmn  runs  Inexacimn  inininer- 
ci.d  nr  mililarv  s|H‘«afii  at  inns  v nil'll  tind  the  enrnpleic 
laeilities  nl  HWV  altle  to  answer  your  enil  pmhlems. 
l-'nr  detailed  intnrinalinn  on  enils  that  are  reen^- 
ni/ed  the  world  over  tor  their  I'onsistent  deiHMulahilitV, 
write  tndav  to  i;\\\.  Dept.  EL-llO. 


BARKER&mUJAMSON,  he. 

337  Foirflefd  Avenue  Upp«t  Darby,  Ra. 


UiiKle.s  l>  anil  li  represent  Kates 
a,  and  (i . 

When  the  thp-llnp  ehaiiyes  .-tate. 
the  diiMle.s  interchanye  roles.  I'li- 
less  the  triKKer  [lulse  is  very  .-hort. 
this  interihanKe  can  iKTiir  within 
the  time  the  jiiilse  is  applied  caiis- 
iny  the  jiiilse  to  atlect  the  opposite 
side  of  the  counter  from  that 
orij-'inally  intended. 

('ros..<.couplinK  capacitors  (’  are 
added  to  make  sure  that  a  chaiiv'e 
of  -tate  actiiall.v  ihcuis.  Their 
charyinK  time  constants  are  made 
consideralily  lonyer  than  the  piiNe 
duration  and  counter  siwed  i.- 
limited  l>y  the  time  reipiired  to  re- 
charpe  these  capacitors. 

AlthouKh  there  are  other  retine- 
ments  which  offer  -onie  improve¬ 
ment  over  the  circuit  in  Kijr.  H'. 
this  example  shows  the  liasic  weak¬ 
nesses  of  all  conventional  counter 
circuit'. 


T  ri!l;li'ri)iii 

I’sually  the  triKKeriiiK  w.iveform 
oriKinates  in  a  hiKh-im|iedance  cir¬ 
cuit.  Circuits  siu  h  as  Fijr.  1*  '.  how¬ 
ever.  reipiire  that  the  triKKcr  he 
supplied  from  a  source  of  low  im¬ 
pedance.  Strictly  speakiti).'.  the  cir¬ 
cuit  Ileedeil  to  pi  o\  ide  the  neces- 
s.iry  impedance  t  raiisform.ition 
-hould  he  regarded  a'  all  inteKfal 
part  of  the  I'oiinters.  While  the  new 
counters  may  at  first  apiiear  to  re- 
ipiire  more  tubes  than  conventional 
circuits,  it  is  easy  to  arraiiye  a 
hiKh-impedance  input  iisiiiK  no 
extra  components. 

The  simplest,  thoiiy'h  not  the 
fastest  of  the  new  counters  is 
shown  in  Fij,'  2.\.  The  principle 
parts  of  (i,  and  <!  are  made  up  of 
the  douhle  triodes  I*,  and  C,  respec¬ 
tively.  .A  I'ositive  pulse  superim- 
Iiosed  on  the  correct  d-c  level  triy'- 
yers  the  counter. 

If  the  circuit  of  Fiy.  2.\  is  one  of 
a  series  of  identical  loiinters  ar- 
ranyed  to  make  up  :i  divider  of  2" 
where  )i  the  numher  of  units  in 
'ories  The  triyyer  input  is  directly 
connected  to  the  .'iiipropriate  plate 
of  the  previous  staye.  The  hiyh 
input  impedance  of  the  cathode  fol¬ 
lowers  eliminates  any  possihilitv  of 
interaction. 

The  potential  at  the  plate  of  the 
conductiny  tuhe  of  each  unit  is 
■  .">11  volts;  that  at  the  plate  of  the 
nonconductiny  tuhe  is  •  12(i  volts. 
Thus,  depeiidiny  upon  the  state  of 
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THE  ONE  3- INCH  TUBE 


AllfN  •  DUMONT  I  A»0»*T0IIES.  INC  .  INSTRUMENT  DIVISION  1000  MAIN  AVENUE.  ClIETON  NEW  JERSEY 


at— 

Wjk 

— 
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Standard  Thoriated  Tungsten  Valves 


Incorporating  thoriated  tungsten  filaments, 
and  requiring  low  filament  power,  these 
valves  are  air-blast  cooled  and  facilitate  the 
design  of  simpler,  smaller  radio  equipment. 


(4)  SJ  I80E 


Filjmtm 


10  voltft  20  ifrp 


(I)  3J  I60E 


f  il0m«nt 


»0  4^  40. p 

Vt  i  hi 

4  I  k 

H*4  •QKthni  r  I  iO 

H.  %  0«*' jii 
i  S  Hkk 

H  i  .o» 


(})  3J  I92E 


ftUm«nt 


)  «ol(t  64  imp 
Rjtingf 
Vi  ;  kv 

Ai  4  ^  1  A 

Mik  <r«qu«n'  f  22  I 

d'i'okfcr  S 

.oi  Mik  0  7V0 


Rjtingt 


V«  4  hi 
Ai  }  S  k  A 

M*k  frrqurn.  V  2S  64.  « 

0»#rill  d>*n'«(«r  S  0*S 
fk*  M*k  0  yyj 


(2)  3J  260E 


FiUmfnt 


Rjtingt 

Vi  II  bV 

A  t  <0  k  A^ 

Mii  r  JOM,  » 

0*«'  i"  d’  0  0)1 

•  ni  Mi«  Kk  I  I  S  I  2S 


THE  ElECTtON  AIT  (contmvHl 


PIG.  2  Pottitive  qat«  counter  (A) 
waveforms  indicate  circuit  operating 
points.  Slight  modiiication  ol  basic  cir- 
cj.t  (Cl  permits  high  speed  operation 

till'  unit  to  vvhiih  tho  triv’/'i'  lint* 
i-  roniioi  tfii.  th*'  input  potontial  i'k 
I'ltlifi'  •  .')'i  Milti  or  •  rjii  v...:,-. 

'I'lif  I'ountor  i'  tiikTK'oii'ii  when 
the  previous  unit  ihanK'e-  state  to 
proituee  at  the  input  a  po-.itive 
waveform  ehanj-'inv'  from  •  .'>‘i  volts 
to  .  1211  volts.  Sin.e  the  .athoile 
potentials  of  the  lathode-follower 
vates  made  np  of  V  and  I  ,  are  al¬ 
ways  .-livhtly  more  positive  than 
the  most  positive  jrrid,  as  sho.vn  in 
Kiy'.  2H.  the  triy'y’er  pulse  reaches 
only  one  side  of  the  tlip-tlop.  For 
lU'i.ince.  suppose  r,  is  condiu'tinif. 
then  /’  IS  at  *  .‘ill  volts,  /’.  at  •  120 
\elt-.  If  the  trivry'er  input  vopavre 
IS  •  .‘ill  Volts,  the  cathode  of  F,  has 
a  potential  of  -♦  ,52  volts;  that  of 
r .  121  volts.  When  the  input 

poti-ntial  chativres  from  -.*>0  volts 
to  •  1211  volts,  the  cathode  potential 
of  F,  rises  to  .  121  volts.  This 
transition  is  tran.sferred  throutfh 
< ' .  to  (2  .  Since  V,  cathode  is  already 
at  -  121  volts,  no  pulse  reaches 
The  positive  pulse  reaching  Q, 
fH'rmit.s  F,  to  conduct,  and  the  tlip- 
Ilop  changes  state,  Thu.s  the  volt- 
aye  at  /’,  rises  to  •  120  volts  and 
that  at  I’,  drops  to  -*-50  volts.  The 
positive  transient  at  /’  can  only 
assist  the  triyyer  pul.se  in  caiisiny 
F  to  conduct.  The  only  possible 
^  f  f  'Y'  It  I  t  t  t  ‘''b'ct  of  the  neyative  transient  at 

/ dCphOftC^y  CitlCi  C  LlttlltCi*  /’  is  to  help  render  F,  non-conduct- 

iny.  althouyh  this  may  be  partially 
or  even  completely  masked  by  the 

Radio  DivUion,  Oakicigh  Road,  New  Southgate,  London,  N.ll,  England  risiny  potential  at  the  triyyer  in- 
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*1*0  maker*  of  other  "Scotch**  Brand  Preaaure  Sensitive  Tape*.  **8('Otrh**  Sound  Re<ordin«  Tape.  ''Underaeal'*  Rubberiaed  Coetinc.  **Srotrhlitc"  Relle<  tivc 
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Quick  facts  about 
"SCOTCH”  Electrical  Tape  No.  42 


a  NON-CORROSIVi— law  chlanaa  caalaal,  waa  I  caa** 
braabdawat. 


a  TfNSIU  STRHMTM— M  aaaad*  par  lacb  al  wMlb 


a  AOHiSION  STRINOTM— 4S  aaacaa  pm  bKb  a«  wldMt 


a  THM  CAUPtR— bald*  caadaatar  raM  taatly  m  ptaca 


ElECTMLYTIC  CONOENSEK  al  Th*  Mitaavai  C*.,  Fart  Waya*.  lad.,  ara  wrayyad  l*i  diypiai  with  Iha  aaa  kifk  yarity  ‘SeOTtH**  Eladrkal  Ta^  Nil  U 


WHAT’S  NEW 
IN  TAPE? 

New  high  purity  tape/ 

3  years  in  development, 
cuts  condenser  breakdowns 

At  last,  after  three  years  of  research,  a  condenser 
wrap  that  doesn't  cause  corrosion  and  break¬ 


downs!  It’s  the  3M  Company’s  new  “SCOTCH” 
Electrical  Tape  No.  42 — a  tape  with  extremely 
low  chloride  content,  designed  specifically  for 
condenser  construction. 

Usual  methods  of  wrapping  condenser  rolls  for 
dipping  caused  frequent  failures.  Now  this  new 
low  chloride  content  tape  won’t  bring  on  elec¬ 
trolyte  contamination  or  electrolytic  corrosion. 
Tensile  strength:  20  pounds  per  inch  of  width. 
Adhesion  strength:  45  ounces  per  inch  of  width. 

“Scotch”  Electrical  Tape  No.  42  is  only  one  of 
a  big  family  of  “SCOTCH”  Electrical  Tapes  that 
can  crack  tough  problems  for  you.  Write  to  Dept , 
ES  115  for  full  information. 
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ifl  Phraotlt,  GUm  ar  Harnirtirally 

AMOMbKrv 


TWIN  LEAD,  TELEVISION 

LIGHTNING 

ARRESTER 


^MANUFACTURING  CO.,  Inc. 

y  1127  lltk  Iniigt,  ■rtcklr*  4,  N  Y. 
Yint  i*  TiIttidM  4iiti»iui  4  4c(tti*'i*t 
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UTimraM 

Mi(tO»  2^0  100  woi*  tl 

Easier  to  read  arrurately 

lO  impYOved  HiCbOK  mat#f  icota  ■«  7  '  } 
nao  lon^av  tKon  (onwrnttonal  mata**  to 
«tar  mora  pe%itt«a  faod'n9% 
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.1-  -.tM-n  HI  Kij.',  2H  Thus 

h-inj.'!''  in  th*'  tunlrol- 

ri>.'  'hi  t  an  In-  l>  'iiftirial  unly 

• 'nintfr  It  not  u|>s»-t  whi-n 

the  trivri7*r  iintctilial  rct'irnt  tn 

.'lU  \iilt  ..  <tnl>  thi’  nut  put  (if  that 
,  tint  nillcil  hv  the  platf  iKitcn- 
tial  Ilf  the  (Iinilatin/  tutic  nf  the 
Ihp-llnp  it  alT*nt<-ii.  pc.niittin).'  thi- 
ni'i/atiM-  trantifiit  t<i  rca.  h  th  • 

Ilf  the  niitU'iiiiil.iituii.'  tula.  .hit 

ciiurt,.,  (liM-t  nut  uptet  the  tlip- 
lliip  The  wave  furin  at  the  lathml- 
111  1‘  fur  a  (iiniiilctii  i  vflc  is  thiiwii 
.11  Kiv'.  -M’l. 

( >IM  nihiiii 

The  niaVIIIHini  spccil  nf  the 
miintfr  Ilf  Kiy'.  2.A  is  (|l■t(•rmin^■(l 
hv  the  tmif  rfipiiriMl  tn  !•(•(•har^r(‘ 
('  and  There  is  a  mininv.itn 

\aliie  fnr  whii'h  thete  lapa.itnrs 
•  ire  etfeitive.  This  viilue  i.s  de¬ 
termined  hy  liie  inimt  eapacitanee' 
nf  the  tli|i-t|n|l  tllhes.  The  a.lditinli 
nf  I;  and  /i  in  Fiy'.  2( '  allnwt  the 
t ime-enlistailts  as.s.„  iated  with  ( 
.111(1  tn  he  eipial  tn  nr  le-s  than 
thnse  due  to  the  stray  eaiiacitatues 
111  the  circuit.  The  t-'ermanium 
dindes  />  and  />,.  preM  lit  and  /i 
flnni  Upsettiny'  tiie  llip-tlnp. 

The  circuit  c.in  lx-  further 
speeded  Up  liy  decreasiny'  tile  tiaii- 
'itinii  time  nf  tile  liip-llnp.  .'^mall 
I  rnss-cnupliny(  .  alia  inii't  similar  tn 
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tn.'  ,\ 

-ih-titi 

ill  inn  nf 

tw 

11  iiAK’* 

pi  nt  ni. 

■  - 

fnr 

the  iJt; 

dnulile  tri'iiti's  thnwti  in  Kiy'  2( '  in- 
,  re.'ltcs  the  tpcil  nf  npel'.ltlnll  '(• 
iWer  .%  m.  .  In  all  la'Ct.  tile  .-peed 
Is  limited  h\  the  tiallsitinti  time  nf 
the  tlip  tlnii. 

1  here  are  s,.\,ral  .dtern.it  i\ i 
s,  111  mes  that  can  he  used  f,.r  de- 
-iy'lliny  the  y'ati  s  and  t,'  nther 
•h  in  the  cinniTt  if  Fiy  2.\.  and 
2('  .'s.ime  nf  the-e  illVnUe  sliyht 
mndltl.  .ttinlis  (if  the  (•ircilit'  shnWIl. 
I'lhet  s  are  cnrnpli 'ely  ditTereiit  :  fnr 


MINIATURE  TYPE 

65  to  1,000  mo 
To  160  *  R  M  S 


FOR  ELECTRONIC 
APPLICATIONS 

AU  tor  Bullotim  iy-1249.  RN  949 

HIGH  VOLTAGE  TYPE 


RATINGS 
TO  100  KV 
I  to  75  mo 


POWER  TYPE 


RATINGS 
TO  250  KW 


EFFICIENCY  TO  87«o 

A«h  for  Byllahns  C-)49,  C  148 
YOUR  INQUIRY  IS  INVITED 

INTERNATIONAL  RECTIFIER  CORP. 

6809  S.  Victoria  Ave. 

LOS  ANGELES  43,  CALIFORNIA 


fe- 


'‘’npkiWi*^ 

APPROVED  lor  OUTDOOR  INDOOR  Use 
Protects  Television  Sets 
Against  Lightning  and  Static 
Charges  Twin  leod 

^safel/H/guard 

Simple  In  insull  cMTXwhcrc  and  anxwherc 
...nnMrippiny.tullinynrxprradinyoi 
tuns.  .Mnrc  than  snn.nnn  in  use  tndas ! 

SEC  YOUR  JOBNER  OR  WRITE  TO 


‘i 
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ML-2C39A 


GENERAL  CHARACTERISTICS 


Electrical 

Co'Hode  Coaled  Unipotentiol 

Heoier  VoUoge . 

Meolef  Coffent . 


6  3  volti 
)  0  amperet 


A'nplificotiOn  Fodor  (Avtroge) .  100 

Direct  Interelectrode  Capacitances  (Average) 

Grid  Plote  .1  9Ssiufd. 

Grid  Cathode .  ASOMU^d. 

Plote  Cathode . .  0.033  MU*d. 

Tronsconductonce 

(lb  ~  70  ma.,  Eb  r=  600  v.)  (Averogc)  23,000  umhos 

ftodio  Frtquency  Powtr  Amplifier 

Class  C  FM  Telephony  or  Telegraphy 
(key  down  conditions.  I  tube) 


ML-381  FOR  PULSED  APPLICATIONS 

Maiimum  Rotinqt  (Tantotival 

•p,  peak . 

ip.  peok  .  . 

'9.  P*ak  . 

Ip.  ove  .  .  . 

Ig  nw* 

T.  pulse  length . 

.  Sm>*c. 

duty  . 

.  1% 

ti . 

In  oil  other  respects  the  Ml  381 

is  electricoliy  ond 

mechanically  interchongeoble 

~ah  Iha  3C39A. 

lOiimum  Ratings 

D  C  Plate  Voltage  ...... 

D  C  Cothode  Current  .  . 

D  C  Grid  Voltoge  .  . 

Peok  Positive  R  F  Grid  Voltage 
Peok  F4egative  R  F  Grid  Voltoge 
Plate  Dissipotion  .... 

Grid  Dissipotion .  .  . 


10(X)  moji.  volts 
1 23  moi.  mo. 
-150  ma>.  volts 
30  maa.  volts 
•  400  mox.  volts 
100  mai.  watts 
2  moa.  wotts 


For  tixsiitlani  i'  on  \oiir  .c/x'i  i/ir  prititivni,  urili-  fo  Mtichh'll  l.itlmrnlnrif* 

________  or  cunliU't  your  Itu-nl  i',r»\lmr  officf. 


j^Hy^  tc’  tie  7u4e  Sftecuiic^ 

I.4III"  <'X|MTirn<')'  in  llir  ilr\flo|iiniMil  uinl  ni.iiiiifa<'> 
liirt-  <if  llif  ••l<Ttron  lulu-  lia«  Marlilrll 

I .alioralorit'.  a  roni|in'li<'n>i\<-  iinilt'r'.laiiiliii):  of  llii* 
o|i<Tatin^  |irolili'iii«  t'n<'oiiiit<‘r«'il  in  a  Miiic  varirty  )>f 
a|>|>li<'alion'  of  tlii'  tiiln-  I\|m'. 

ilvtt  l.iihitrninru’s  (  \ 

itart  voiir  forrif  (iniyhur  oflicf.  A 
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THf  ClCCTKON  AtT 


A  BEAR  FOR 

PUNISHMENT 


■9!^ 


If  you're  looking  for  o  rugged,  heavy  duty  interval 
timer,  thl»  Haydon®  unit  will  save  you  time  and  money 
It  will  meet  every  test  for  stamina,  dependability  and 
efficiency;  is  designed  as  a  versatile,  multi  purpose 
unit.  Whatever  your  need  for  an  interval  timer  may 
be,  see  the  Haydon  Series  8006  first 

CHECK  THESE  8006  FEATURES 

1.  Standard  models  for  Intervals  of  1,  15,  60  and 
180  minutes,  dial  and  knob  optional.  2.  Other  models 
for  intervals  up  to  24  hours  or  more  are  available, 
without  dial  or  knob  3.  HOLD  feature  furnished  if 
wanted  4.  Heavy  duty  switch  is  rated  28A,  250  VAC; 
1  HP  250  VAC  5.  Heavy  contact  pressure;  ample 
follaw-through  is  assured.  6.  Snap  action  device  gives 
quick,  positive  break  7.  Removoble  dust  cover  for 
timer;  totally  enclosed  motor.  8.  Settable  in  either 
direction,  to  start  or  when  operating  9.  May  be  used 
under  conditions  of  high  temperature  and  humidity 

ALL  HAYDON  TIMING  DEVICES  GIVE  YOU 


instance,  a  jjate  can  easily  lie  de¬ 
vised  by  movinjr  the  common  re- 
-i-itors  frnm  the  cathnde  side  to  the 
plate  circuit  of  1',  and  V,.  The  re¬ 
sultant  K'ate,  however,  although 
ca-:able  of  amplifying  the  tri>;jrer 
pulse,  is  not  as  useful  as  the  >rate.' 
of  Fi)f.  2A  and  2('  since  it  does  not 
possess  a  hijfh-impedance  input. 


Kkkkrem'es 

»l*  rjtra  •  M»*rh  T  rt-'iUHiit  >• 

K  itl  HU*\  . . Ir-ifr,  V.i'i 

\\  i  '•  ''h.ipts-fs  tT 

lltj  tf.  .Ml.  Ni.h.il,  Wjl 


(>ra|»lii«-al  Sttliilion  ftir 
l'•‘f‘lllta<'k  \in|tlifi4‘r« 

Hy  I.KROY  I»  Harth: 


rile  yain  of  a  sinpde-st  ly'e  ;im- 
I'liti'T  can  be  thought  of  a-  .ontain- 
iny'  a  yain  element  that  is  inde- 
:  endent  of  f reipiency,  within  the 
;  inye  considenul.  and  an  element 
I'uat  depends  mton  frei|ueney  for  its 
\olt;iye  relationships.  In  Kiy.  l.A 
Is  a  sinyle-staye  amplifier  that  ma\ 
l  .tse  neyative  feedback  or  not  de- 
pendiny  upon  the  position  of  the 
switch.  The  yain  then  is  that  due 
to  the  tube,  and  the  consequent  re- 
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iheve  advantages  of  the  dependable  Haydon  Motor 
Total  enclosure  Very  small  size  Slow  (450  rpm) 
rotor  for  long  life,  quiet  operation  Controlled 
lubrication  with  separote  systems  for  rotor 
and  gear  tram  Mounting  and  operation  in 
any  position 

•  ...  .  ...  .  ..  .. 

Ter  coiiipUt*  design  and  engineering  tpesiRcationt,  write 
fer  cotoleg  Timing  Motor.  No  373  —  Timor.  No  373 
—  Clocli  Movement.  No  374  Your,  without  obligotron. 


I'HK  «;\IN  Ilf  any  amplifier  may  be 
"xpressed  a.s  the  maximum  yain 
times  a  function  that  shows  the 
variation  in  the  yain. 


where  .1,  is  the  maximum  yain  of 
an  amplifier,  /'i.-li  is  a  complex 
function,  showing  both  the  chatiye 
in  magnitude  and  pha.se  shift  of  the 
train.  In  an  amplifier  with  feedback 
the  y;iin  will  be 

.1, 


H  AY  DON  HAYDON  Manufacturing  Co.,  Inc. 


AT  TORRINGTON 


TORRINGTON,  CONNECTICUT 
tURttOIAIT  on  GENERAL  TIME  CORROIATION 


How  a  whiff  of  stibine 
led  toward  lower  telephone  costs 

III  till  Ikll  SNsfini  tlicrc  .irc  ;i  iiiillioii  wliicli  c.iiiit,-  iiiu\jK(tcillv  from  an  li.isti-ii  silf  iIimIi.ii^c  aiul  sliortcii  l).it 

It.iii  stor.im  li.itfin  nils  roiiiuitnl  to  otlicr  line  ut  tlicir  rcsc.iitli  tir\  lift'. 

tiliplioiK  ciicmfs  111  tin. mitral  offices  |  In-  t|,K  \sas  a  rmiuitc  trace  of  Mcaiiw  liilc.  Ill  the  field  of  eahic 

Cairieiit  sc Idoiii  flows  111  or  out  of  these  stihiiie  tjas  in  hatterv  rooms  which  sheath  lesearch  Ikll  met.ilhir(;ists  had 

cells  IkvoikI  the  tinkle  which  keeps  c lec troc hemists  detected  while  on  the  ehseoceitel  that  calcimii  could  Ik  used 

them  chained  In  the  r.ire  eseiit  of  l(Hikoiit  for  atnios|)heric  c.mses  of  re  instead  of  antmionv  to  h.irdeil  lead 

jxiwer  f.iilnre,  howescr.  they  stand  |  contact  corrosion.  In  small  tr.iees  \nd  theory  showed  that  calcium  would 

reads  to  siipplv  the  cnriciit  for  sour  wasn't  harmful  hut  to  hatterv  not  react  destrnclisely  m  a  hatters 

telephone  scrsice.  chemists  it  otfereel  a  |>osscifiil  hint.  I  he  result  is  the  new  lout;  life  caleinm- 

1  sen  III  this  s(,mel  hv  sersiee.  cells  for  stihine  is  a  coni|)omiel  of  anti  lead  hatters  sshichcntshatteiyreplace- 

reepnre  ss  ite r  to  make  up  for  eleetrol  nions  and  antimonv  i>  used  to  h.irden  merit  costs.  giKS  foi  months  svithont 

vsis.  .\nel  thes  consiinie  posse  r  and  the  lead  grids  sshich  serve  as  me-  .idditional  water,  and  nee ds  hut  fs  the 

eseiitn.ills  sse.ir  e>nt  Ikit  Ikll  l.iUira  eh.mie  il  siipjiorts  for  .1  hatterv's  .ictise  tiickle  current  to  keep  its  eh.irgc. 

tones  chemists  disc osered  hoss  to  m.ike  mate  r  i.ils .  I  r.icing  the  stihine,  the  It  demonstrates  again  liosv  ehserse 

a  h.itters  sshich  lasts  m.ms  nioic  se.irs  chemists  discoscreel  th.it  antmionv  is  lines  of  research  come  together  at  Ikll 

and  rcepnres  less  attention  hs  cli.mg-  le.iched  out  of  tlu  |W)sitise  grid  and  I  eleplione  I .alKii.itories  to  keep  doss n 

mg  a  single  ingredient,  the  cine  to  enteis  into  chcmic.il  reactions  which  the  cost  of  telephone  sers ice. 

BELL  TELEPHONE  LABORATORIES 


4t  thf>  \t>u  )  Of  A  Trirfthime  Comf*tinY*s 

TnnnuU  ruhtitiftf  in  lirtnfKf\n,  er  fr- 
/ernr%  stantl  rrwi\  to  tlrl.irr 

itltMi  aniftrrts  for  stitrtii  Aoufs. 


UofAinir  continuotly  fo  your  t^lt'phrtnr  %frtice  htft  in  anti  low  in  co%l. 


TH(  ELlCTftON  AKT 


cofitm^d 


MODEL  33  Cryifol  Of  dyffomtc 
On«  of  Tum«r  •  mott  popvlar  Mf>ct» 


FIG.  1  Simplo  amplifier  in  which  neq 
olive  feedbock  moy  be  introduced 


iltirtiori  in  v*titi  tint*  tht*  fxtmial 
ciifiiit  shown  in  Kiv'.  111.  In  tin- 
nnrmni  th«-  rtTi-i-t.s  of  ('  in-i  ur 

;it  thi-  lowt-r  fri-(|nfm'it-.s  whil<-  tin- 
of  C'  iK-nir  at  tin-  liiK'ht-r 
fr«-iiin-nci(‘.s.  llciua-  wi-  may  write 
two  i'i|nation.s  that  will  expit-ss  tin- 
variation  of  i/ain  dm-  to  f r(-<iin-n(-y. 


Name  the  |ob  —  fhere'i  o  Torner  Microphone  that  you 
can  specify  with  confidence.  Turner  crystal,  dynamic, 
cardioid,  ceramic,  and  carbon  microphones  set  the 
pace  for  "sound  performonce". 


WRITE  FOR  LITERATURE 


THE  TURNER  COMPANY 

9Clj  17th  Street  N  E 


Cedar  Rapids,  Iowa 


IN  CANADA 


Co'^adior'  Mofconi  Co'v'pony  P  O  .  ond  bfO'^chet 


EXPORT: 


Ad  Awft#rno.  IftC  ,  09  0rood  Yo»L  d,  N.  Y. 


ik*o<i  of  *A«  It.^  Co^pof^v 
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SMALLEST  SIZE  YET 

for  conservatively  rated 
•5  watt  controls! 


^’«iu  sa\c  apprtcidblc  space  with 
Statkp«)lc  l.R  \ariablc  resistors-  set  still 
base  ample  wattage  capacity  for  most  1  A' 
and  mobile  radio  applications.  t)iilv 
S'"  (yf”  in  ilianuier,  these  sturdy  controls 
are  consersatisily  rated  at  ]  watt*  attd 
are  outstaiuliny;ly  ijuiet,  fully  elepenel- 
able. 


Siny’le  l.R  ct>ntre>ls  are  supplied  with 
or  without  SP-S r  or  1)1’- ST  line  switches. 
Deial  concentric  camtnds — tops  ft>r  dt>/- 
ens  e)f  space-sas  iny;  applications- -  are¬ 
as  ailable  with  practically  any  needed 
shaft  or  switch  arrany>ement. 

W  rite  fe>r  details  or  samples  to  your 
specifications. 


Eltctronic  Components  Division 

STACKPOLE  CARBON  COMPANY,  ST.  MARYS,  PENNA, 


H  >/  t  %i  rrt/  !».//'  /oi 
»»•/  k/v*#  fi/t.tkr  /•  no 


SMmOAB 

,*010.0  coti  SCO.  - _ 
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FIG.  2  Twoitoq*  ampliii«r  with  op- 
tionol  noqotlv*  {••dbock 


Thrr»*forr  /*/  A 


Otfltctton  A 

Hiqh  Voitoq*  Trontformtr 


DcAvctinq  Voht 


NeritoAtol  Imvanty  Control 


111  till*  till*  l'i*i*iilia.  k  il.is  till*  i*lli'i  t  of 
niciilitv  iiij;  lilt*  111'  ciri  iiits  liy  the 
fi*i*iiii.i.  k  I'ai  tiir  1  With 

this  new  value  of  Kt'  ami  the  uni¬ 
versal  v'uiu  eiirves  the  vr-iin  of  an 
am|)lifier  with  one  pair  of  KC’s  in 
the  eireiiit  i  an  l  a-ily  he  lieter- 
nuneii. 

Til  ,1  Siiii)i  .t  lll|•ll|}l•|■ 


Bose  your  TV  designs  on 
RCA  performonie-proved 
deflection  components 


Tht‘  t>t'  Kq.  3  more 

apparent  \\  ht*n  ther*-  are 
two  pair  (tf  !\l"s  iti  tht*  l  iiVv.il.  In 
Fiv’.  -  tht  rt*  art-  tuo  'taj.'**'  of  am- 
pliluation  siniiiai  to  that  in  Fijjr.  1. 
The  KJiin  will  now  In*  tht*  pi’o  iuct 
of  th»*  vrain  of  tho  lud  >tavrt*-=.  Tht*n 
for  two  stavrf'i 


K(  \  IV'  <  om|>onrfii%  rrtlrif 
K(  K  \  r\|>cricntr  m  I  V’ 
ilr%i|(n  And  ini.or|>oi Air  fhr 
mo%t  AcUAnird  cnKiiirrnnK 
lurr^  K<  \  I  V  iomportrnt%  Arr 
tittr^irllrd  (or  wutcAn^lr  dr- 
Hritioti  «v%irrTt\ 

All  K(  \  irlr>i%ioii  compct- 
ncni%  Arr  ‘'ori^inAl^.'  with 
rlritriiAl  And  nirihAniiAl  ^pri  • 
ihiAiion%  riKi«IW  hrid  Co  ic»* 
«»rdinA(cd  vircuii  And  tube 


rrt|uirrmrn(%.  1  he>  Are  "prr- 
(ctrmAOir  prt»«ed  And  ihe>  Are 
coni|>rii(oelv  prurd 

K<  I  i/tfy/ttattoN  /  uf(itterr\  Are 
reAd%  lo  work  tAith  >ou  in  che 
AdApiAtion  o(  K(  A  (rlcvision 
ioniponrnc%  fo  >our  specific 
designs  for  funbrr  inforniAiion 
Hi  icr  or  phone  Hi  A,  (  ornnier- 
ciaI  I  nKineci in|c,  >rction  KlJS, 
llArrison,  N.  I  ,  or  sour  neAresf 
K<  A  held  otfiic. 


(lAST)  Hmrfuon  6^t000  415  S  Sth  Sv  ,  Harrison.  N  J. 
(MIDWiST)  Whieoholl  4-7900  S$9  i  lllinoit  St  ,  ChKogo,  III. 
(WIST)  Trifiitv  5b4l«  420  S.  San  FoAo  S*  ,  lot  Angolot,  ColH. 


FiKMires  3  show's  a  plot  of  tht*  por 
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With  MB  products,  of  course,  you  can 


DBUCTIOH. 


One  thin^  is  sure  about  your  vibration  problem.  The  more 
■■t(X)l.s"  you  have  to  deal  with  it.  the  faster  you  jret  your 
answers,  the  better  the  results  you  achieve,  the  more  work 
you  save. 

And  here  is  the  etjuipment  for  the  job.  These  MR  priHlucts 
can  help  you  in  the  four  essential  phases  of  vibration  control 
work. 


The  MB  Vibration  Pickup  has 
practically  no  lower  limit  on 
amplitudes  to  which  it  re¬ 
sponds.  It  stands  up  in  heavy 
duty  work  as  well.  It  con¬ 
verts  vibratory  motions  to 
electrical  voltaKes  which  can 
be  measured  by  the  meter. 


MEASUREMENT: 


The  improved  MB  Vibration  Meter 
interprets  the  nature  of  vibration 
picked  up.  It  (fives  you  direct  read- 
in(fs  on  velocity,  acceleration  or 
displacement  of  vibration  by  sim¬ 
ple  switch  .selection.  \  ruifRed, 
accurate  and  portable  unit,  it  is 
lH*in(f  useil  effectively  both  for 
quality-control  work  and  research. 


EXaTATION. 


Want  to  know  how  your  prod¬ 
uct  will  fare  avrainst  vibra¬ 
tion?  Then  subject  it  to  vibra¬ 
tion  simulating  that  found 
under  operatin(f  conditions  by 
means  of  an  MB  Vibration 
Exciter.  Within  minutes  or 
hunt's  see  the  effect  of  years 
of  vibration  on  your  product. 
.\vailable  in  forces  of  from  10 
to  300  pounds,  MB  Exciters 
can  fatiifue-test  products 
ran(tin(r  from  electron  tubes 
to  heavy  axle  shafts. 


CONTROL 


.Many  engineers  now  know  that 
Isomode*  Mounts  not  only  simplify 
designing,  but  provide  superior  iso¬ 
lation  as  well.  Possessing  equal 
spring  rate  in  all  directions,  these 
units  absorb  vibration  in  all  planes, 
and  may  be  installed  at  any  angle. 
They  have  high  load  capacity  in 
small  size.  Also  unusual  stability 
for  their  softness,  and  self  snub¬ 
bing  feature  for  overloads. 

•Tr*ilr-Mark  Kes  U.S.  Pst.  Off 


(iet  a  more  complete  picture  on  your  own  vibration  problems  by  doing  what  so  many  companies 
have  found  to  be  gooil  practice  —  make  .MB  your  headquarters  for  vibration  control  information. 


More  data  and  bulletins  on 
any  of  these  products  are 
yours  for  the  asking.  Write 
to  Kept.  I,.', 

PRODUCTS  FOR  MEASUREMENT  . 
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THE 


m 


MANUFACTURING  COMPANY,  Inc. 

10M  State  St.,  New  Haven  11,  Conn. 


REPRODUCTION  .  .  .  AND  CONTROL  OF  VIBRATION 

sn 


fast  simple 

economical^i 
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•iiM  r.v»  no  1  •  II 
Of«»Al  R>WWI  *«tll  .  IP 

’io  iRtClSlON.  . 


IIlVELOPMF.NT  .  .  .  yUALlTY! 

W^Mtn  ♦►n  i  t*  r  .l.torv 
Bt.Wy  nV’?**'*  u**  '■  :Mo*  v*  ’*  r  ?  ■ 
Mililoty  ij— it.  Mf  It  fj.  jrv.  ;i 


'BCitcif 

CnySTJXLS^ 

buley  electric  company 

UNION  STATION  BUILDING 
ERIE.  PENNSYLVANIA 


r  IG  3  Cur*»i  lor  qraphkcal  anolysl* 
ol  loodback  ompltliors 

linn  of  /'1. 1 1  that  is  in  tiraikct.s. 
Kai  ti  (  iirvf  corffsiMiinN  to  a  partic- 
tilar  ratio  of  .S’  .S' .  They  also  rorri'- 
-poinl  to  a  ratio  of  the  K(”s  sinci- 
i.i  will  canifl  out.  Kor  thf  friMpicn- 
ni’s  alio\i-  nii(lfr«M|nfncy  .S’  •  .S’, 

will  he  proportional  to  Then  for 
thf  low  f r<M)iicni  i«‘s  .S’  .  .S’  will  !»• 

proportional  to  1  ... 

The  .solution  of  Kip  '.i  can  now  he 
ilorif  y'rai>hically. 

1  U.i  !.s’,.n’,  , 

'  JOS’.  I  .s,  ■  s 

Since  for  nc|/aticc  fcciihack,  j  is 
ncy'atuc,  'switch  in  i>osition  l>  in 
Fiy'.  2i.  1  .-I..:  will  he  a  iiositivi- 

nnnilwr  and  can  he  plotted  in  Kip'. 
as  the  cli.stance  O  \  I'to'  (pi.. ..titles 
in  the  hr.i-kets  will  he  the  distance 
<>li.  Then  the  valin-  of  I'  A)  will 
he  the  vector  ditlerence  of  Oii  and 
O  I  and  is  eipial  to  AH.  In  order  to 
Msiialize  what  the  curves  say,  draw 
a  circle  throiii.'h  <>  and  with  the 
center  at  .1.  Then  the  radius  of 
this  iircle  will  re|iresent  the  mavr- 
nitiide  of  the  yam  at  the  midfre- 
■  piency.  Sinci'  Kip  and  conse- 
Muentl.v  Kip  H  represent  the  denomi¬ 
nator  of  Kip  ’2,  the  yain  at  the  fre- 
ipieni  y  of  />■  will  eipial  the  distanci 
K  divided  hv  .!/>.  or  .1  .1, 

\l!.  Hence  when  .l/i  is  less 
thin  the  yain  will  he  laryer 

th.iii  that  at  niidfreipiency.  Now  as 
H  varies  .ilony  the  curve  the  yain 
Versus  freipiency  can  he  visualized. 

The  phase  shift  can  also  he  deter- 
niined  Kor  the  lase  of  no  feedhac^ 
the  phase  shift  from  midfreipienc.v 
will  he  the  anyle  M-l  /i.  With  feed- 
hack  the  ally'll'  will  he  <>  \-H. 

Now  the  ratio  of  the  K(  can  he 
intelliyently  chosen  to  produce  a 
tlat  frispiency  res|ionse.  If  \l!  is 
less  than  .U’.  there  will  he  a  point 
/>  where  the  yain  is  ayain  eipial  to 
the  yain  at  midfreipiency.  If  we 
impose  the  condition  that  the  yain 
111  'he  (lass  hand  should  not  vary 


CONICAl  INVIIOAI  .  .  .  ■  ll■i>«l••l  ••••!  ipill- 
mimm  f^r  ray  •i»«iNbly  ’  B 

thick  446  cliroMi*  16  in.  dinmntnr. 

IP/)  In.  d««p. 


■  ICTANOUtAK  INVIIO^C  .  .  .  •  BAncinl  innit 

rifodvctinn  nrndvet  mndn  for  tho  toloviiion 
ndwBtry  ot  ’  •  In.  thick  ty^o  430  chrom*  Iron. 
24  In.  wldo-  16  in.  hlfh.  9  in.  doop. 


COtONA  SHIIIO  ...  on  oluminwni  c^inninf 
combininy  homityhorlcol  and  tphoricoi  tormc. 
Mod*  of  2$0  oiwminwm.  *  •  In.  thick.  Ovoroll 
lonyth  20  in. 


•  Immediate  cost  reduction  is  today's 
most  urgent  demand  —  requiring  more 
alert  thinking  in  the  designing  ot  parts 
and  more  ingenious  tooling  methods. 
Progressive  new  Spincraft  techniques 
may  help  simplify  your  production  prob¬ 
lems,  |ust  os  they  have  helped  other 
lorge  and  small  manufacturers. 

Some  examples  of  this  advanced  en¬ 
gineering  are  shown  here.  It  will  pay 
you  to  study  them  .  .  .  and  osk  yourself 
if  you  can  use  this  pioneer  company's 
versatile  ability  to  help  solve  your  elec¬ 
tronic  problems.  You'll  find  the  Spincraft 
Data  Book  a  good  source  for  ideas. 
Write  for  your  copy— without  obligation. 


^piruyuJh 

Ltif 


i 


INEXPENSIVE  WOOEL  S-2 

ELECTRONIC  SWITCH  KIT 


/2  IN  NEW  1951 


OSCILLOSCOPE  KIT 


^  N«w  AC  ond  DC  pwtH^pull  omplift«r. 

A  Ntw  ftltp  otttnuotor  fr#qu«n<y  «»mp*n»«t«d  input. 

^  Ntw  non  Irtqutncy  diuriminoting  input  control. 

A  Ntw  htovy  duly  powtr  trontfoiintr  Hot  Ittt  mo9ntti< 

fitid. 

A  Ntw  filttr  cendtnitr  hot  ttporoto  vtrticol  ond  horiiontol 
toctiont. 

A  Ntw  Initntity  circuit  pivtt  grtoltr  brillionct. 

A  Improvtd  omplifitrt  for  btlttr  rtiponio  uttful  to  2  mtpocycUt. 

A  High  goin  omplifitrt  .04  Voitt  RMS  ptr  inch  dtRtclion 

A  Improvtd  Alitghtny  ludlum  mogntlic  mttol  CR  tubt  thitld 

A  Ntw  tynchroniiolion  circuit  workt  with  tithtr  potilivt  or  ntgo* 
tivo  ptokt  of  tignol. 

A  Ntw  tittndtd  rongt  twttp  circuit  IS  cycitt  to  ovtr  100,000 
cycitt. 

A  both  vtrticol  ond  horiiontol  ompliRtr  uto  puth-pull  ptnlodtt 
for  moximum  goin. 


The  new  1951  Hraihlir  Tuvh  Pull  Ov<j|!m<npe  Ku  1%  iitain  rhe  hr^t 
buy  No  (xhrr  kii  t>Hrr\  lull  (he  Iraturr^  —  thet  k  them. 

Mca'ure  e»(her  A('  (»f  PK!  on  ih»%  new  scope  —  (he  hrvt  oscillosci  pe 
under  }10U  (>0  with  a  Dc.  ampliher 

iThc  verrua!  amplifier  ha«  frequency  fe>fnpenvared  srep  amnuatof  inpul 
imo  a  iaihotle  t<>lli>«er  siafte  The  riam  lonirol  is  of  die  n<>n  (re*4uen(.y 
diHriminadnn  t\pe  an  urate  re^p<•^se  ac  any  setting  A  pu%h  pull 
pentode  stare  fcrJii  the  1  R  rube  New  f>pe  pt.«M(juainf  conird  ha» 
Wide  ranfx  fv>r  i>b>erviiif  any  porti'in  of  the  trate 
The  horizontal  amplifiers  are  direct  coupled  to  die  C  R.  tube  and  may 
be  u^ed  as  either  A^.  or  DC  amplihers.  Separate  binding  posts  are 
prosided  bir  AC  c»r  iXl 

The  multisibratof  f>pe  sweep  grrscfaior  has  new  frequenry  compen* 

^  sation  for  rice  high  range  it  io%ers,  15  cycles  to  coser  l(rU.UtH)  cycles 
[  Tl’e  new  m<«icl  (»  A  Ci'pe  u'es  10  tubes  in  all  — seseral  mote  than 

I  any  <>ther  Only  Hcathkit  Scopes  have  all  the  features 

K  New  huvky  heavy  duty  ^^wer  tfancf<»rmef  has  'O'"!  more  laminations, 

I  it  runs  c<>4<l  and  has  the  l>-wevt  powible  magnetic  held  A  complete 

■  elrctri>cratic  vhirld  ct'vers  primary  and  odier  necessary  windings  and 
I  has  lead  brought  out  f  ^r  pro{>er  grounding 

'  The  ne  w  filter  <on«lenver  has  erparate  filters  f  r  the  sertt.  al  and 

huti/ontal  Screen  grids  and  prevents  interaction  between  them 
An  imprnveil  intensity  circuit  provides  almost  ch'uble  previous  bril* 
liancr  and  belter  inttmtty  modulation. 

A  new  svncbroniratf  n  circuit  allows  the  trace  to  be  synchronire.l 
L  with  either  the  p<‘:t.ve  t-t  negative  pulse,  an  impo  rtant  feature  m 
i  t'bservmg  the  complex  pulses  encountered  in  televisi'  n  servicing 
I  The  magnetic  alh-v  shield  supplied  f'-r  the^  R  tube  is  -  f  design 

I  and  uses  a  special  metal  developed  by  Allegheny  Ludlum  I “t  such 

[  arplicattom. 

I  Ihe  Meaihkit  sco(>e  cabinet  is  of  aliminum  alloy  for  lightness  of 

[  t'S'f^^hitiiy 

L  The  kit  IS  cf*mrlrfe,  all  rubes,  cabinet,  transformer,  cnnio  Is.  gnj 

B  V  reen  tul<e  shield,  etc  The  insttmtion  manual  has  complete 

H  step  by  step  acNembly  and  rutonals  of  every  section  <  ompare  ii 

■  with  all  others  and  ycni  *ill  bu*  a  ilearhktt.  Model  U-0  Shipping 


TH{  EtfCTiON  ART 


COAft 


FIG.  4  Twottaq«  ampUli«r  circuit 
utRd  to  lubstantiat#  qrophical  method 


5^ 

Cue^ 


SCILLOCRAPHY 


mor*-  than  *  w  from  the 

mi(lfre<iueni  y  »fain,  the  correct 
ratio  of  the  KC’s  can  'e  chosen. 
Since  the  curves  are  a  family  of 
parabolas  this  can  be  <lone  mathe¬ 
matically. 

The  >rain  will  be  a  maximum 
when  A/i  is  a  minimum.  This  mini¬ 
mum  will  be  at  the  iioint  whi-re  .1/f 
is  perpendicular  to  the  pa^alaila. 
Therefore  it  is  possible  to  express 
the  minimum  AH  a-  a  f.inction  of 
.V  .S'.  .\s  this  derivation  is  rather 
bnirthy  and  outsidi*  the  .mmediate 
interest  of  this  (laper,  the  results 
only  will  be  k.M\en. 
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Th-  n  the  point  where  A/1  i-  v'leati-r 
than  by  m  percent  will  be 


( '  •  V ' 

Kipiation  I*  jrives  the  ratio  of  the 
K("s  while  K<|.  10  vrives  the  maKoi- 
tiide  of  the  RC's  which  will  priKluce 
the  desired  cutolT  frequency. 

•An  amplifier  was  ilesiKiierl.  usinK 
the  circuit  in  Fijr  2.  to  have  a  jrain 
of  approximately  10  with  a  maxi¬ 
mum  variation  of  jtain  with  fre- 
ipiency  of  5  percent.  .Also  the  low- 
freipiency  cutoff  was  to  be  a.s  near 
10  cps  as  convenient.  The.se  .strict 
reiiuirements  were  necessary  for  it 
was  to  be  used  in  .some  measurintr 
eiiuipnuuit  for  the  I'niversity  of 
Wa.shinjrtoii  Kiin'ineeriiijr  Kxperi- 
ment  Station.  For  these  conditions 
the  ratio  of  the  K("s  must  be  100 
The  \ allies  are  shown  in  Fi>r.  4. 
Cain  tests  were  run  on  this  ampli¬ 
fier  .showing  no  variation  of  yain 
b*'tw«‘en  20  cps  and  lO.OOo  cps,  with 


iffiKth  Af 
liMiicth  .1/^ 


'i’.'.Q 


lv«r  f  tmmpmf  tw  plwioiwwo 
♦ccwttEm  rtwnitlawfwtty  ^  tw«  tincl* 

Ommkm  ai«  Mi«<  y»w 
lk«y  cmiWuT  4«  Hm  lob — m  y»«  c*wWN*t 
May  wMi  nain9  y*wr  wy**  on  two 

•croon*  nl  Mio  tonio  Hmo  !•  no  monn  trick. 

Conto^oonNy,  you  moy  tMvo  triori  wrinf 
n  rinalo  chnnnol  tcofto  wM«  on  oloctronic 
•wMck.  Anri  M  you  riM,  you  toon  tounri  Ibot 
wKon  M  como*  to  obtorving  kifb  c^oori 
pbonomonn,  too  mnny  rianni*  wore  boinf 
miccori — rifinnU,  wMcb  in  m  moriicnl 
oppMcntion,  moon  Mio  riMforonco  botwoon  a 
yorton  bring  normnl  or  not.  An  opMcnl 
•ycrini,  ol  couroo,  wouW  bo  too 
cuntbortonto  n«  wM  cn  oaitonrivo 
boyonri  (utlMcntion. 

N  Ibi*  probiom  i»  your«,  tbo  only 
oconomlwHIy  tounri  cuMwor  l«  tbo  OunI 
Cbnnnri  0«riHo*cop»  -RRoriri  H-ai. 

Contnlnlng  two  npnroN  nnri  cocnplolo 
oloclron  gw*  it*  •  ringlo  S*  tubo,  Ibl* 

,  .  Mopo  boat*  mnny  ringlo  cbnnnri  ocogo* 

W'W  ^  woigbt,  rico,  nnri  cori.  IN  Mnrillvlty  N 
A  A  ,  brilor  Ibnn  aObS  Vric/in.  (30  MV  tins /in.), 
wNb  Inrilviriual  control*  for  oneb  cbnnnri. 
m  AringtnWo  to  pbriogmpMc  mcorriing,  il 
M  affor*  onglw— K  nnri  cclonliri*  ovorywbnro 

i..  ^  *  n  vobinbN  tori  for  roconreb.  Mnri  out  bow 
A  *a'M  Ibo  Moriri  N>ai  con  brip  you  by  writing 
*  '  7  for  our  froo  bullriin  lori^. 


I  t  W  f  *1 

'um^ 


N-ll  0U*l  CMANNIl  scon 

•  Will*  brnd  lii|li  |tin  DC  rmplifitii 

•  iii*umci  irtponM  DC  tt  nORC 

•  Tii||t(ri  ind  coiitmuuut  t«*cci 

•  Oittnmtul  M  unfit  mdrd  input 


i 


WIIKX  Till'  rOWKH  COMPANY  channocl  over  to 
altcrii.itiiii;  i  iiriciit  in  eerfaiii  (ihicago  arras  it  meant 
that  esistinij  eh'vators  operating  on  l)(^  harl  to  he 
eoiivetterl  l.ist,  or  the  i;<hk1  p«-ople  ol  the  town  wonicl 


HOW  S^ETRON 
REQIHERS  GAVE 
CHICAGO  A  UFT 
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PARTIAL  LIST  OF  ELEVATOR  MSTAIiATHMS  USMO 
_  SEIETION  RECTIFCIIS  M  TNE  CNICA60  AREA 


NO.  or  «moL  m. 
KCTiricis  or  elewtoos 


iOilOfM 
Mw  MM  T«««n, 
tM  I.  l*M  SMn  tf.. 
MrMa  My  RMiw, 

TTW  N. 

IwM  OmMIm.  mi  t.  MHi 


4M.  »IW 


IM-Minr 

iM.  um 
IM.MKW 
RM.IBKW 
1m.«KW 
iMum 

1  M.  1RKW 
lM.liKW 

a  M.  !•  R» 
aw-nm 
at*,  aaiw 

2M.  IIKW 
iM.  lam 
a  M.  14  KW 
44a.aaK« 
a44.ian 
4  44.  a*  KW 

atraam 
a44.a7\aKw 
aia.4aKw 
aat.  I4KW 
aM.aaKw 

144.  IRW 
144.  TKW 
444.  MKW 
a44.aaKw 
1  44. 14KW 
1  44.  IKKW 

1  44.1«RW 

2  44. 14  m 
1  44.  ItRW 

244.  Jim 
144.  aim 
444.  aim 
4  44.  aim 
4441  aim 


M  i.  IC4I1  IWNt  MiMMR 
MnilWlp  ■MMt4t,  14  I.  CH4I44 
■441  74m<4,  m  Mrtk  Clark 
CHMaa  RaaHi,  SIM  Clwtaa 


laaklai  HaM,  MM  N.  MarMra 
Itau  Raw,  1UI  N.  Clark 
lain  I  MaMck  Ca.,  an  N.  May 
Caaaaaal  Clafe,  II  Nartk  Markara 
ClarcfeUI  Ipti..  IMI  Mrtk  attte 
Wattara  tiac.  Mr.  ITM  t.  WaMM 
n  Ual  eaMr 
MlaMal  MaM  NatiiM 
ClakHrat  Irai  Mr 
Maikia  ant  Ml. 


laai  Mam  IWa  MUMw 


Ml  944  Mraa  Straal  Mnnaf 
taiarlar  tiaratar  Cr 
142  L  Wattaa  MiIMt 
GIMMa  MaalNaa  Ca. 

Waatara  Ctacina  MlWiat 


wm 


Ther  I'.Ir  ctiie  &  M.uhine  W’oiks  of  Chicat'o  solved 
ele\  ator  ri-ctificatioii  prohleins  lor  consitlr-rahlv  more 
than  l(Ht  l.nnons  hinldni^s  in  the  W’indv  Citv  hy 
tlesi^nini;  lomph  te  |)o\%er  snpplv  and  regenerative 
hrakini;  e<|nipinent  en)|)lo\ini;  Sn.riHoN  reitifiers. 
The  dlnsti.ttion  shovss  .1  l\'pieal  hank  unit  with  re* 
geiieratis ••  lontrol.  hnilt  for  the  Cdinton  llealty  ka). 


( )t  conise,  (ies.itoi  opei.ition  is  hot  on<‘  ol  inanv  uses 
lor  Si  1 1  IKON.  These  rni;i;ed.  ellieient  selenium  reeti- 
fiers  .ire  seis.itih  —  nselnl  in  hundreds  ol  \arvinjr 
indnstii.d  .ipplu  .itions  lor  i-cononncal  consersion  of 
altern.itini;  i  inieiit  to  l}.(!. 


Voin  on  n  leitiiii.ition  |)rol>lems  m.iv  easdv  he  soK  ed 
hv  Sn.Kiitov  eimmeers.  Writ*-  ns  now  descrihing 
them  —  and  reipiest  onr  lu  w  Ihdietin  .No.  KS  :i.'! 


,11  !l  rUlJl_  JLJ 


u  ij  [j  ni  iru 


KAIHO  KKt  BPTOK  t  tl.tlPAW.I.M 

Sinct  1923  in  Radio  ond  ffo<lroni<t 

Sales  Dept:  251  West  19th  St.,  New  York  11,  N.  Y 
Factory:  84  North  9th  St.,  Brooklyn  11,  N.  Y. 


2CK>0, 


for  measuring 


Th**»**  G«*n*>ral  El«>cttic  long-icale  inifrumenti  ore  id^al  for  measuring  speed  or 
pressure  os  a  funtJion  of  electrical  quantities.  It's  easy  to  read  the  250-degree 
scale  —  almost  5  Inches  long.  Sturdy,  molded  Tentolite*  coses  ore  attractively 
designed,  improve  the  appearance  and  sales  appeal  of  the  panel. 


. 


:0  0 


00 


GENERAL 


ELECTRIC 


TH{  IIECTRON  AKT  (coiitiliwd 

a  lO-perc'ent  ri.'<e  at  2<I,IH»0  cp.^. 
Thi.s  sva.-r  the  freiiueney  limit  of  th*- 
(■.Hcillator  that  vsa.'<  available. 

The  etfevt  on  the  train  of  ans 
amplifier  with  nejrative  feedback 
due  to  two  Kfic  in  tandem,  or  in 
treneral  to  any  two  parameter.s,  can 
l>e  visuali/.ed  when  they  are  ex- 
pre.-rsed  an  in  Kq.  .‘1  and  then  plotted 
a.n  in  E'iy'.  .‘J. 


Itritlffftl-T  Nfiilruli/cilitiii  of 
IN-iiltt<l<*  .\iii|ilifi<‘r» 

Bs  11  K  Brahkikii 

^  /» »  n  h'-nfi'it  •  r. 

I  h»  tih»n  1.  •  ntupiifiy 

I.N  A  hitrh-freiiuency  amplifier  n.nintr 
a  nmall  imbypa.n.ned  rathi«le  resistor 
to  reduce  Miller  etfect,  a  modified 
briilv'eil-T  network  can  be  usr-d  for 
neutralization.  llitrh  and  com¬ 
pletely  stable  train  can  lx-  realizeil 
with  this  arrant-'emeiit. 

The-  eipiivalent  circuit  (es.sential 
c-lements)  may  be  repn-sented  as  in 
h'itr.  lA.  To  complete  the  bridt-'erl 
T  network  would  normally  require 
additions  as  in  Fitr.  I H,  which 
shows  /i  ,  /c,.  and  ('  added. 

Since  thr-re  is  an  «‘snential  ih* 
detrree  pbasr"  shift  aiToss  f',,  there 
ni'ed  b«-  no  phane  shift  acro.ss  R 
and  hence  ('  should  actually  be  a 
rc'sintnr.  Kearrantrintr  for  actual 


You  enn  mtnmt  ievtral  unift  tide  by  tide,  Take  your  choice — round  or  square 
each  free  from  magneltc  mflueryce.  That's  fronts  These  instruments  are  also  airail- 

becouie  the  cornentric  o/nreo  magnets  able  in  a  complete  list  of  ratings  for 
require  no  shielding  standard  electrical  measurements. 

Coll  your  G-E  representative  for  more  Information.  Ast  him  for  DO-81  bulletin 
GE A  5425  or  write  Apparatus  Dept.,  General  Electric,  Schenectady,  N.  Y. 

Trodvmotk  of  OoAofoi  tioctric  Compony 


FIG.  1  Modih^^d  bridged  T  network 
moy  be  used  to  neutralue  amplilier 
with  unbypatted  cathode 
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Trim  Assembly  Time 
with  the 

Tube  with  the  Tab 


Electronic  Engineering  —  Lite  le.t  rack 

ami  eiiii''ii>ii  tt*»t  -••I  <’hi*<  kiHK  Sii|>erii>r 
a"<‘ml>l(‘<l  >tamlaril  iIkhIc-.  iimlfr 
lat<'<l  I'lmtoiiirr  <'i>nililiiiii>  Id  ll■‘ll■^nnn(■  il 


To  guard  against  rDHtaiiiinaliDn  l>\  pror- 
r-'iiif;  luliriraiiN,  Sii|>«*riDr  tiiliini:  i> 
tliDroii^lily  (l«‘){r»*a'**il  lielDri'  each  an¬ 
nealing  ii|teratiDn. 


material  ineet«  niiniinnin  reiiuireinenlv. 


Part  of  inspection  procedure  on  l  ock- 

»eain  Nn  kel  <iath>Hle«  a-  they  CDiiie  nlF 
the  priHhicliDti  machine,  h.ach  cathiHle 
mn-1  umlerufi  many  rinnl  le-t-  liehirr 
U-iiif;  a|i|irDve<l. 


#  .''ii(>eri<>r'-*  pioneerinj;  in  tiihin^ 
teclinDliif;\  i- i-dii'lanlK  at  uork  In 
hriiif:  flfctronii-  inaniilactiirer' new 
ile\elD(pment'  —  to  help  them  jint- 
ilnce  heller  etpiipiiient.  la'Ier.  at 
Iiiwer  eo'Is.  Np'Wf't  Ilf  the'e  im- 
prii\einent-  i-  the  inlej;ral  lahlM-il 
riiuml  I  iick«eam*  eathmle.  It  m 
lie'icnetl  to  eliminate  a  welilint: 
D[wraliiin.  cut  a"-emhl\  Imie.  ami 
prii\  nle  -ii|H-riiir  perhirmance. 

Ihe^e  inlepral  lahlail  rminil 
1,1 1<  k-eam'i'athiiile'imav  fwNahiahle 


to  M>ii  .  .  .  hill  whether  they  are 
or  not  one  lhin(;  i'^  sure.  If  you 
u-e  Seamless  or  l.iM-kseam*  ealh- 
iMle»  in  your  priMiuet  a  Su[K-rior 
luU’  is  a\ailahle  to  lio  a  Su(H‘rior 
joh.  fhir  risieareh  ami  enpineerinp 
lacililie-  are  reaily  at  all  lim«s>  to 
help  solve  your  tuhiii^  problems. 

for  more  information  about 
.'su(«‘rior  I'uhiii^  ami  its  possible 
[ilace  in  your  op<ration  write  to 
SujM'rior  I'uIm-  do.,  2r)(K)  derman- 
lown  \\e..  Norri-town.  I’a. 


Which  1$  The  B»tt»r  For  Your  Product , . . 


SEAMLESS  , .  ,7  The  fme-t  tnlie^  that 
I  an  U'  made,  Mamlanl  pro<lnction  i» 
.o|0"  to  .121"  t(.l>.  mchi'ive.  with 
wall  lhickne««e-.  id  .(Nil.*)"  to  .(uri’'. 
tialhiKle-  with  lar;.'er  diameter-  and 
heavier  wall-  wdl  lie  priKliiced  to  cn»- 
turner  s|iei  ihcation. 


Or  LOCKSEAM*.  .  .  ?  1’riMh.ce.l  di 
rei  tK  Iron)  thin  nn  kel  alloy  stripstock, 
.lift I" to  .  Imi"  ( t.lt.  in  standard  length 
raniie  ol  II..S  mm  to  12  mm.  Round, 
rei  tanuular  or  oval,  rut  to  sjieciheil 
leriiJlh-.  Iieaded  or  plain. 


All  oMtyMi  .010"  >•  H"  OJ). 

Cmriam  malytmt  (MS"  mmm.  waHj  (JW  *•  IH"  OJ). 


*Mfd  under  U  S.  Patt  —SUP[flOR  TUBE  COMPANY  •  Electronic  Producli  for  export  through  Driver-Homi  Company,  Harmon,  New  Jeriey. 
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(coRtintttd) 


^  TV, 
facsimile 


communuct’o 


THCSH  ARi:  THE  HtGHUGHTS  ol  aquip- 
manl  lor  laboratory  roMarch  arid 
darrolopmani  raquirinq  a  varMty  ot  tun* 
ba*M.  triqqai*.  phasuiq  and  dolay  cu- 
culls,  and  sitsndsd  tanqs  ampliiisrs  lor 
US*  in  th*  study  ol  wavs  shap*s.  v*ry 
short  pulsss.  and  iirsqulai  transiants. 


FIG.  2  Practical  circuit  ol  amplillor 
usinq  modiiisd  bridqed  T  nsulralliation 


urie  tht*  circuit  is  represented  as  in 
Fi>f.  IC. 

F'or  the  potential  ifcnerated  at 
P  to  be  completely  cancelled  at  G 
throujrh  the  two  paths  shown,  the 
attenuation  must  l>e  identical 
throuKh  the  two  paths  and  the 
phase  shift  must  total  ISO  dejrrees. 

The  following  relations  are 
needed  to  make  this  possible; 


A  wid*  band  oociUosynchroscop*  lor  hlqh- 
sp**d  puls*  work  and  study  ol  complss 
wav*  shop**  With  hi  componsnts  Entir* 
squipmsnt  is  raounisd  in  vsrtical  rack 
cabinsi  convsnisnt  mounlinq  lor  camsra 
to  rscord  serssn  imaqss 

Circsit  P*atar*t 

•  SHP  or  SXP  CR  tub*:  anod*  vollaq* 
variabl*  10  to  20  kv  *  Vsrtical  amplilier 
bandwidth  Oat  to  16  me  with  tsspons* 
bsyond  30  me.,  dsllsction  ssnsilivity  O.OS 
volts  inch,  vtdso  dslay  0  2  miscrossconds 

•  Horisontal  ampliiisr  bandwidth  2  me  . 
d*ll*ction  ssnsilivity  0.2S  volts  inch 

•  Drivsn  sw**p  variabl*  0  OS  to  SOO 
miscrossconds  inch,  saw  tooth  swesp  S 
to  SOO  000  c.p  s.  •  Triqqsr  q*n*rator  out- 
put  100  volts  Irom  SOO  ohms,  running  rat* 
20  to  20  000  c  p  s  •  Intsrnal  blanking  or 
dsOsction  maik*is  at  0.1.  I  10  and  100 
mkrrosscond  inisrvals  •  External  grid 
connsction  lor  bsam  intensity  modulation 

•  Delay  continuously  variable  to  2000 
mlctossconds;  directly  calibrated  dial 


If  there  is  any  doubt  about  the 
four  jfiven  values  Ha  can  be  made 
variable  to  adjust  the  feedback 
majmitude  exactly.  The  phase  re¬ 
mains  within  better  than  1  deKree 
correct  due  to  the  condition  of  the 
problem  with  usual  values  and  the 
magnitude  can  be  trimmed  throuKh 
wide  values  with  Ho- 

Two  practical  circuits  are  shown 
in  Fijr.  2.  CoiiplinK'  capacitor  To 
is  added  for  d-c  isolation  of  the 
prid.  Resistance  H.,  serves  the  dual 
function  of  trrid  damping  plus  feed- 


Sii«  81 W  i2S^«‘'i24*' 
Wmight  SOO  lb« 
■hippinq  w«iqhi  7y)  lb«. 


CivM  you  th*  boftir  •quipm*nt  for 
vi*winq  any  voUnq*  wav*  ahop*« 
pul»«  or  ain*  wav*  radar  or 
TV  to  audio  in  a  ainql*  com 
pari  unit 

Circait  F*«t*r*a 

•  S"  CR  lul>*  SPPl  •  Triqq*f*d 

aw*«»p  continuously  variabl*  I  to 
2S  000  mtcro**r(^nda  mrh  with  dir*rt 
pan*l  calibration  •  tooth 

aw**p  10  ryrl*a  to  100  KC  •  V*r 
fictil  ampliti*r  flat  *  7db  from  5 
rycl*s  to  5  me  a  0  0?*)  volta  inch 

•  S*lt  rontain*«t  v*tticnl  d*li*nion 
calibration  m*<ini  •  Horiit>ntal  am 
pliti*r  d  c  to  SOO  KC  i  2  volta 
inch  •  Pv>r1abl*  •  Low  co*t 


SURVEY  OF  NEW  TECHNIQUES 


I'l.TKAsoNlC  ESERCY  has  proved  use¬ 
ful  in  breaking  up  gall  stones  inside 
the  intestines  of  dogs  and  rabbits. 
This  t»“chni(iue,  reve.aled  by  the 
Yale  School  of  Medicine,  may  make 
possible  the  removal  of  gall  stones 
from  human  gall  bladders  in  inop¬ 
erable  situations. 


BulUtms  contnminq  d*tail*<1  information 
about  th*a*  two  v*raatil*  instruments  will 
b*  sent  at  your  request. 


.\N  .\Nai.<k;  t  OMl'lTKK  ha.s  been  de- 
\eloped  at  Northwestern  I'niver- 
■iity  which  is  capable  of  predicting 
I«*rfcirmance  t haracteristics  of  the 
oil  and  gas  imiustry's  multi-com- 
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instrument 


BAKER’S  DOZEl%l^ 

'S^vmS 


HERE  ARE 


Awaking  available  a  wider  choice  af 

ARMA  Induction  Motors 

D«t«9A*d  ifMcitKOliy  to*  pottormonxo  t0*ro  oppiKOtXMM 


12th  AND  13th 
Induction  Motors 
for 

high  performance 
servo  applications 

THE 

18A  400 


Low  Soofing  Friction  •  Rapid  Rotponto  to  Applied  Voltog 
•  Symmotricol  Rotor  Dotign  •  Owiot  Oporotion  •  High 
Mochonkol  Accuracy  •  Double  Inded  Shaft*. 


FI ATURIS 


24;  24  I  10,000  3  6  at  5000  ,  16 


15  at  5000  0  80 


If  thes^  tuo  neicecf  nniM  are  nof  /iclerf  in  rhe  booklet  you  already  hate  finerl 
irma  Induction  Motors  and  Generators**  then  send  for  the  neuly  printed 
latest  edition.  It  contains  complete  characteristics  and  performance  curves. 


MMA  ciicteicM  anoivni*  amu  UNCMaoi  ama  iccuaiON  Moiott  ama  M«oaiOM 
GCMHATOet  ^  AMU  iHCWAMCAt  dllHMMTIAlt  AAMA  AittaNAtlMO  VOCTAQI  COH^AtAIQt 
COfUVTMO  MKMAMtM*  nMWTtUl  CONTtOit  StAeUlIAIION  OtVlOS  MAVtOAtlOMAi 
tOMia— <T  IMWtaON  AUtOtUTiC  eUMCTIQN  tVtriM 


RitfiCTt 

RIlERtU 
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THf  ILICTKON  art 


save  work 
increase 
precision  . 


measure  v 
phase  difference 
DIRECTLY 


ANGLE  DEGREES 

^  (e.-e,) 

TIC’s  New  320-A  Phase  Meter  is  the  first  commercially  available 
instrument  for  the  direct  measurement  of  the  phase  difference 
lietween  two  recurrent  mechanical  motions  or  two  electrical  signals 
independent  of  amplitude,  frequency,  and  wave  shape. 

Phase  measurements  are  made  instantly  and  accurately  —no 
balances,  adjustments  or  corrections  are  involved.  Phase  angle 
leadings  at  audio  and  ultrasonic  frequencies  are  indicated  directly 
on  a  large  wide-scale  meter  with  ranges  of  360  ,  180  ,  90^  and  36’. 
Useful  frequency  range  2  cps.  to  100  k.c. 

In  audio  facilities,  ultrasonics,  servomechanisms,  geophysics, 
vibration,  acoustics,  aerial  navigation,  electric  power  transformation 
or  signaling  ...  in  mechanical  applications  such  as  printing 
register,  torque  measurement,  dynamic  balancing,  textile  and 
packaging  machinery  and  other  uses  where  an  accurate  measure 
of  the  relative  position  of  moving  parts  is  required  .  .  .  the  Phase 
Meter  is  a  long  needed  measuring  instrument  never  before  avail¬ 
able  —  a  new  tool  for  a  heretofore  neglected  field  of  measurement. 


tMhnkel  Ca'ales  —  vouri  (of  ihr  iskinjr  Conliin^ 
driiiled  intormiluki  on  .all  TIC  In'lrumrnls.  Potrniiom 
etcr»  »nd  ikher  eouipmeni  C«cl  )ouf  copv  »iihoul  ofili- 
Itation  —  »rile  loJay 


1058  Main  Streaf,  Waltham  54.  Masiackusatts 


«  .«t  «  !.  ..  T-t«.  ■•Ix'ai  j»l« 


ponerit  fractionatiiiK  tower.<.  Until 
recently,  .such  calculations  have 
la-en  the  cau.se  of  considerable  trial- 
aiiil-error  computations.  The  com¬ 
puter’s  results  are  not  only  much 
more  reliable,  but  they  are  pro- 
iluced  in  a  small  fraction  of  the 
time  previously  reajuired.  The  new 
machine  is  ex|MHt»-d  to  aid  in  the 
desiirn  of  new  e<juipment  and  in 
redesijfiiinyr  old  equipment  for  more 
etficiauit  operation. 

THK  RKIJVTION  Udwea-ll  force  ap¬ 
plied  to  aircraft  controls  duriiiK' 
tlijfht  test  and  the  actual  dellection 
of  the  controls  is  measured  by  an 
instrument  developed  by  the  Na¬ 
tional  Hureau  of  Standards.  Called 
the  stick-fone  indicator,  it  operates 
satisfactorily  on  varvinyf  aircraft 
voltayes  and  makes  (lossible  a  com- 
[ilete  photo>rra[ihi<  record  of  the 
forces  applied  in  both  reipiired  di- 
ref- 1  ions. 

The  standard  stick  handle  is  re- 
plai-eil  by  on<*  containinv'  a  canti¬ 
lever  sprinyr.  Detlection  of  the 
sprinir  causes  rotary  motion  of  a 
se|s\n  transmitter.  The  selsyn  in¬ 
dicators  art*  calibratetl  to  reail  di¬ 
rectly  in  force.  The  entire  eipiip- 
mellt  exclusi\e  of  leads  weiy'hs  only 
three  polillils. 

.\N  INSTKIMKNT  for  indicating' 
pressures  in  cylinib-rs  of  env'ines 
has  been  tle\elo[)ed  ill  France.  .-L 
beam  of  lit-'ht  jiasses  throuy'h  a  slit, 
one  sole  of  which  is  fixed,  the  move¬ 
ments  of  the  other  beiny  controlled 
by  the  iletlection  of^a  diaphray'm  mi¬ 
ller  im-s.-ure.  The  liyht  moilula- 
tions  are  rev'istered  by  means  of  a 
(ibotoelect  ric  cell  connected  to  a 
cathode-ray  oscilloyraiih. 

.\  IIKKKTOKORK  waste  material  re¬ 
sulting'  from  the  manufacture  of 
atomic  bombs  will  shortly  be  [nit  to 
[•ractical  use.  .A  railm-active  y'as 
will  be  used  by  the  .-American 
Mroaiicastiny  Comiiany  to  detivt 
leaks  in  the  coaxial  cable  systems 
servinif  the  net’s  tv  transmitters  in 
the  five  cities,  [irrmittiny'  almost 
instantaneous  adjustments  in  the 
cables  aiiti  thereliy  [ireserviiuf 
[tower  anil  ipiality  of  the  tebn-ast 
.'iRiial  as  its  maximum.  The  new 
[triK-ess  is  extiected  to  solve  one  of 
tebvastinir’s  most  vexiiiR  problems. 
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^  SliifS  IMS  Sm«il  S^w«r«  C«*« 

C*ynl«r  iV«t«fv  i«t<k»l 
%K«wn  ak^wt  twica  actval  »(!• .  ■ « 
katH  ml*  pra^wcH  liha  cat*»«ra«.  catn  mackinaa, 
affica  fVHKkinat.  Itaafypa%.  patlafa  ma<k«na%. 
paHiinp  maiart.  Iifkt  macktaa  taalt  Ona  af  rtia 
ftcaraa  af  ka««  typaa  af  alactvKai  an^  mackaatcal 
cawataft  tkawa  ia  fraa  t-papa  "CawaT-taaK" 
tkawa  kalaw  Wrifa  faf  a  capy 


you  may  findi 

NEW  SALES  welling  up  Wm^gg^ 
from  a  hidden  COUNT-Ability 


him  help  you  answer  that  ijuestion. 
'I  hen,  if  the  answ  er  is  favorable,  he  ssill 
build-in  a  \’eesler-Ro«)t  (Counter  as  an 
integral  part  of  your  product  ...  to 
build  more  sales  than  you  ever  counted 
t)n  beft)re.  I.ook  up  the  nearest  V-R 
»)flice  in  yt)ur  (dassified  Directory  —  or 
call  the  main  uflice:  Hartford  1-1  Z0\. 


As  the  pioneers  searched  lor  water  with 
an  educated  witch-ha/el  switch  ...  so 
turn  your  own  mathematical  mind  on 
this  million-dollar  question: 


••Would  My  Product  lie  More  I'itful  To 
.M)  Customers  ...  1/  It  Could  Count?” 

Call  a  V\‘eder-Root  engineer  and  let 


J  VIIDIt  lOOT  INC.,  MA»TrO«0  J.  CONN 
tm  LttmaJa  V'rcdcr  Root  of  CianaJj.  Lid  .  9SS  Si  J4mr4  Screri.  Mont  real  3i 
In  Ortnt  Britain  Vccdcr-Rout  Ltd  .KiUpiodie  Rd..  Dundee*  Scotland. 
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V4'  «b'* 


(  \  4ri4n  kl>%fr<>i»v  \4rlii11  |N)urr  \4ri.1n  tf'st 

nirnt  In  m  ntinplrt**  %t't  up  for  i4(M<t4lor%  4Mil  llrM  rn«>4«»tir«‘in«*n1% 


Marker  <MMi«Tat«»r 

K \Y  Ki.Kctkic  Co..  I’iiie  BrcMjk, 
I  N.  .1..  Jias  aiuimiiu'fil  Marka-Swtn'ji, 


.  .  creates  a  broad  line  of  practical  test  equipment 

Mj**  if-  ...I.  .nut  <!•  \  •  lMpn'.«*Mi  III  fvKstfMtis  «>th»*r  t'* 

<  los.  !  r*|t»i,t  t..  Ill*  .i»\  <i.,|iiii<*?it  ul  rn<*Ns.its  <  <irTipl<-m*'ntjir\  nutro 

<4  IV.  I*  -t  .|rl|t^  1.  ^1  *  uuipttu  tit  iruti.ills  <t.  for  « urnplr-n 

iiM  .ixut«-ri,i  lit  >  iti  th»  V:ifi.in  Ass.iM.it.-s  l.)t>tii  ,|i.u  has  hfi-n  nuul- 
■ivatlai'l*  i'i  >>thci>  aiul  .xp.ttHlt.f  iiit.i  pt.Mlu.tion  on  all  tvpt  ^  .if  rii>  .1 
xuitn»:  •-<iiii]>iti*  Ml  .o\*twu:  i..!  f  1  '  t.ituii'x  hi  ivv.»-n  |»*n  .nut 

J»'  .«»»  till  I  ht  (liisrtxMii  »  tnptMMs  .s  .in  ntaxitnurn  n  haliilit) 

( lAJth  M<l*.4uai''  pf.’.  isi.»n  f.u  lat>or  alot  >  nuasuri'iTuni  s 

Snriu-  .»f  tin  s*  It.  IMS  ,11.’  illusft  il.’il  \  lull  t.il'ulalion  h>  nuMioi  iuitt  • 
Im-is  .«|>p*-.iis  !)•  ..iw  <tfh»i  sp»»  i.ili/i  .1  i‘<|uiprM*  lit  lot  pfoiluition  iiti'l 
I'lti.u  .It  .It  V  Icstiiu’  :*•  av.itlalil*-  tii  .udof 

tTiANSMlSSlON  LINI  %\lt  (O  0  INCMfeSj 
Coea  4>  r  ^««»qg>d« 

r  I  r  •  ,  I  I  '.J  S4  ,  O,  '  .. 


W4a«<)w  d«  to  f  pie*** 


i4r4*«<fu<ii«  to  T*  at 
C'*tt4‘  Oeteci’sq  Se<*'< 


'*)  i*S'  <M 

m*.’t.»  wi 

;t4  m  )oo-  10; 
Kj  ■  m*  1:* 


^*4.^4  nq  W4**  D«*« 
4r4>4>|g  J«  S« 


^4*«^M  4e  Ad  ws*4b.4  SHo 

C-..g 

Sgppo  '  t4.]4it«>| 

C.rt*4-  M  I 

D  en  Or^4<  Coep  •  t 


[  letj  (t0t4  lion  '5t4 


irashin^lon  st. 
san  rarlos,  vnlif. 


I  NIW  PRODUCTS 

UouhNistd  from  poge  110 

irraph  and  railio  oi  tfIevi.-<ion.  fie- 
sidcs  ih<M>sini^  corr»^t  ei)ualization 
for  all  tvjM's  of  domoiftic  and  for- 
riKn  nHordinif-"*-  Th**  all-trimle 
unit,  with  maximum  output  of  30 
w,  appli.-s  100-|>ori«-nt  negative 
foedhaik.  including  driver;.,  output 
tuhc.!  and  output  tran.'.former.  Fre- 
i|uetuy  respon.'.e  is  within  0.25 
/ih  from  20  to  .30,000  cycle.s.  Hum 
■and  noi.se  level  is  80  dh  helow  rated 
Output.  Outi»ut  imi«‘dances  are  4, 
8  atid  Mi  ohms,  .A  total  of  12  tubes 
i-i  utilized  in  the  power  amplifier 
and  remote  control  unit.  High  gain 
tubes  are  -h<Kk-mounted.  Ibiwer 
consumption  is  15<»  w. 
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Siiliiiiiniahir.’  I{.‘la\s 


•S'KOMATir,  iNC..  870  Wellesley  .\ve., 
I.os  Angeles  I'.t.  ('alif.  Developed 
to  meet  the  exacting  space  require- 
mi'tits  of  manufactur*M-.s  of  aircraft, 
airlMirne  equipmetit,  guided  mis- 
■siles,  riK-kets,  radar  and  electronic 
compotients,  tlu-  new  series  .M  anti- 
vibratioii  relays  measure  less  than 
a  in.  <  f  in.  ■  2oi  in.  and  weigh 
less  th.'in  *  outice.  ('oils  are  avail¬ 
able  in  ratings  from  1  to  72  volts 
d-c,  with  resistances  ranging  from 
below  1  ohm  to  5,00(1  ohms. 


for  performance  too 


SANCiAMO 
t  Mro 
*00  WVOC 
•2AO«-t 


Sangamo  Type  60  Capacitors 


JAN-f-'iS,  Cl’  W)  Si'FM's.  Non-ma({notii' 
i-opiMT  or  brass  oases  can  U*  suppiktl,  if 
(l»-sirf<l.  Standard  capjicitors  are  supplunl 
with  top  terminals  and  brackets  for  «p- 
rit'bt  mounting,  or  with  lM>tt<im  t<‘rminals 
and  brackets  for  inverUsl  mounting.  For 
flirt  bi*r  information,  send  for  your  copy  of 
(.'atalog  No.  H;{2. 

Wbenever  you  mill  capacitors,  cboosi* 
from  the  compUde  Sangamo  liiw  of  pa|N-r, 
mica,  electrolytic  and  button  capacitors 
for  every  indu.strial,  eks-tronic  and  radio 
application. 


Where  oxci'ptionally  small  tilU'r  capacitors 
an*  a  niHi'ssity  Sangamo  Typt's  62  and  64 
('apacitors  aie  your  best  choice.  Tbes«- 
capacitors  an*  mineral  oil  impn*gnaU*d  for 
K  cbaract»*ristic  and  a.s.sun*  long  life  and 
excellent  |H*rformance  at  temtH*ratures 
from  to  ♦-  H.'V"  ('.  'I'hey  an*  ideal 

for  aircraft,  guidisl  mi.ssile  work,  or  i*om- 
nu*rcial  applications. 

'ry|)**s  62  and  t»4  pa{)**r  capacitors  an* 
hermetically  s«*al«'<l  in  s«*amU*sa  drawn 
sU*«*l  ca.si*s,  smaller  than  the  size  n*quire- 
meiits  of  joint  .Army-Navy  spiH'ification 


IN  CANADA:  SANGAMO  COMPANY  LIMITED,  LEASIDE,  ONTARIO 
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COMtlfllKd 


Looic  fo 


£A/m 


oMuo-^ 


lor  tho  NEWEST.. .FINE$T...MOST  SENSATIONAL 


MINIATURES  AND 
SUBMINIATURES 

3  witniatwf*  dyno«*»i<  r«f«iv«r  ond  mtcropKon*  hot 
«»<dR  fOHQ*  r#%pon»4r  cKorQClRrt«f*c».  mo«n 

toiARd  by  PotRf**Rd  l’•rfvtoAw■  o<owtti<ol  damptfig 

mrlkod  U*diT9t  o  formArd  votf**  COd  S#n%iti*ity  I  1  3  db 

•n  6  C<  (Owpi#r  wtth  r  m  w  mpw*  Ov^'oU  dtOmRlRr  1 
KwiqM  **.4  Con  b#  kuppl**d  ««*ik  mtniofur* -tnpwl  O*  Owtput 
tn  any  tfnpvdonc# 

Tl  end  17  Tfonilo'mrfk  ond  TKetn  vvb 

m<nia*i^<«  Mni»»  p<o^‘v4«  po«r«r  rd.  .»nt)r  60  90%  ««tK 

b.gh  »oUu9»  bi#ukdo*n  '  hofattn*<tfi(%  and  r«*T4rmr<y  tun 
iu»«  »pt>b>i<*y  ID  #)#(*foiyt>t  d*i«»r<of  o<*on  lrRquenr,v  rrtpont* 

<A  *  2  db  train  JOp  6000  lmpndan<^i  up  to  200  OOG 
on/t>v.  ond  n>nd-ngt  «  fh  nduCt>*n  rooitoncirt  up  to  on» 
ld*>o'  tor  >%*'  P*imo^u«  rridrophonr  rvcnyrr 

wr'<*t  ond  H»adtRt%  I 


miMlel  IF.  a  n**w  <*Uvtr<>nif  -iwj-fji 
and  marktr  >r*-nerat<)r  for  priKliu- 
tion  alignment  of  tv  rti-eiver  i-f 
system.'.  .A  three-position  switch 
'elw  ts  the  20-to-:{<l,  :5(l-to-40  or  4(1- 
to-.50-mc  rantre  with  overlap.  Sweep 
width  is  approximately  1.5  me.  The 
output  level  may  lie  varied  la'tween 
.50  /»v  and  250  across  the  TO-nhm 
unlialanced  output.  .A  panel  switch 
narrows  the  sweep  and  recenters  it 
to  make  it  suitahle  for  'ound-i’han- 
nel  measurements. 


-  4i/0jt  s/u  ^  mcjt  M 

.Acro  .Mex;.  t'o..  I'olumlius  Iti,  Ohio. 
.Model  -M-OM  midget  snap-action 
switch  has  particular  application 
for  condensed  timinir  and  seipience 
operations.  Contact  points  are  sil¬ 
ver.  yo.7  percent  pure.  Current 
carryinif  capacity  i.-  :i  amperes  at 
125  volts  a-c.  Rated  capacity  life 
is  .500, (too  actuations. 


RMiTRIMliv'l  CURVI 
rtRMorvv « 


ry  ravponi#  ewrv*  ol  tb# 

F*rmo6uN  6T  8  \  prowt 

iho(  •(  coNtporat  witK  fKa 
^n«tl  *|>#okar%  rvgord 


sr  a  ) 

(tgKf  Inch 
SpRohar 
with  dt# 
a/wR  Con* 


PERM<o>FL1IX 

"tOUMO  IN  PItlON'* 


PERMOFLUX  CORPORATION 

4*00  m  OtANO  AVI  .  CHICAGO  1«.  Ill  •  IM  S  VIIDUOO  RO  .  OllNOAli  5.  CAlll 


<!aloriin<-lrir  Vi  atlinolor 

\  .\(  ri’M  Ti  hk  I’Ropi  iT.s,  :?o2  N. 
Clementine  St..  Oceanside.  Calif., 
has  developed  a  new  portable  calori- 
metrii-  wattmeter  i  Cubic  .Micro- 
Cal )  to  measure  absolute  micro- 
wave  power  in  both  laboratory  amt 
field  use.  ('onsistiny'  of  two  units, 
liipiid  circulator  ami  calorimetric 
termination,  it  yMve-  a  direct  read- 
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Ranges 


Temperatur 


e 


500 


to 


F 


from 


Varglas  Silkone  Electrical  Insulating  Tubing  and  Sleeving 

Lead  Wire  and  Tying  Cord 


VARGLAS  SILICONE,  pioneered  by  VARFLEX  CORPORATION, 
is  the  first  combination  of  these  outstanding  features: 

1.  VARGLAS  — Continuous  filament  Fiberglas  — a  moisture  and  fungus  proof  material  which  will  not 
burn  ond  is  chemically  inert  —  strong  and  flexible  ot  high  and  low  temperatures. 

2.  NORMALIZING — Removes  binder  and  organic  inclusions  from  the  Fiberglas  —  improves  electrical 
qualities  and  allows  uniform  impregnation. 

3.  SILICONE  HIGH  TEMPERATURE  RESIN —Which  has  a  natural  affinity  for  the  Fiberglas, 
renders  it  abrasion-resistant,  flexible  and  non-fraying. 

VARFLEX  CORPORATION,  manufacturers  of  electrical  insulating  tubing  and  sleeving,  are 

insulation  specialists.  If  you  require  special  insulation,  write  us  about  your  problems.  We  will  gladly 
quote  on  your  individual  requirements  or  ASTM  specifications.  We  have  a  complete  line  of  sleeving 
and  tubing,  based  on  Fiberglas,  cotton,  and  extruded  plastics. 

t  Varflex  invites  you  to  test  these  free  samples 
\  of  Varglas  Silicone  in  your  own  plant  or  labora- 

'  \  tory. 


VARFLEX  CORPORATION 


308  N.  JAY  ST. 


ROME,  N.  Y. 


PUo»«  8*nd  m«  fold«r  c^nfoininy  fr*«  sampUt  of  Varglot  Silican*  pradwctt. 


VARGLAS  SILICONE  is  a  sensationally  new  electrical  insulating  sleeving  and  tubing  developed  by 
our  laboratory  and  pilot  plant  during  the  war.  It  is  a  product  which  combines  Varglas  ond  Silicon* 
to  bring  revolutionary  possibilities  to  electrical  insulation. 


VARGLAS  SILICONE  is  efficient  under  a  wide  temperature  range. ..to  500  F.  or  more  in  some  appli¬ 
cations,  yet  remains  completely  flexible  at  -85  F.  It  has  excellent  resistance  to  moisture  and  lubricating 
oil,  is  flome  resistont  ond  self-extinguishing,  and  is  the  strongest  of  the  accepted  insulating  materials. 


T 


ff*-- 


I 


,1.' 


CCMPMATION 


(COMtiAMd) 


NlW  PtOOUCT) 


intr  in  watts  on  the  basis  of  inci¬ 
dent  microwave  power  beinjf  di.ssi- 
pateil  into  the  calorimetric  termi¬ 
nation.  A  curve  i.s  furnisheii  with 
the  unit,  ailowinir  any  liquid  flow 
rate  to  lie  adju.sted.  The  Cubic 
•Micro-Cal  can  be  u.sed  to  calibrate 
other  .secondarv-tyiH*  power  devices 
such  as  thermally  activated  watt¬ 
meters.  Fretjuency  ranjre  is  from 
to  ‘.*0,1X10  me.  Two  full  scale 
ranges  are  available  tOO  \\  and 


SNAP  THE  SHUHER 


SEE  THE  RESULTS 
IN  ONE  MINUTE  I 


Oscilloscope 


Specifications 


l«n%  Special  75  mm  Ml  8  Woil«n»ak 
OmiIIo  anottigmut 

SKuMtr  Wo)l*n»oh  Alphoi,  »p»ed« 
1/25  tec  to  1/100  »#<.«  lime,  and 

'  bulb  ' 


Foevt  Fiaecf 


rictwr*  S«l«  3  4  a  4^4  tn.  (2  imoget 
p«r  pnnt  16  •apotufet  per  roll  of  fim). 

Imoge  (tie  One  half  redwction  of 
KOpe  image 

Writing  Speed  to  1  «n  ^itec  ot  3000V 
occeleroting  potential,  higher  tpeedt  at 
higher  voltoget 

Dimentiont  Camero.  lO'i  a  5  a  a  6*4 
in  hood  1 1  in  length.  7')  in  dia  ; 
adoptei  2  in  width.  6S  in  maa  dio 
Weight  C  omplete.  7*4  lb 


Klfi'lroiiie  l’ow«*r  t><‘iirralor 

ItAPio  t  OKI*.  OK  .\MKKi(  A.  Camden. 
N.  .1.  The  l.^-Cn  self-contained 
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high  voltage 

Selenium  Rectifiers 


Make  your  own 

COMPARISON 

TEST 

Know  Which  Is  Best 


Since  most  selenium  rectifiers  look  alike,  but  vary 
greatly  in  quality,  it  is  impnirtant  to  the  user  to  have 
some  simple  means  of  determining  quality.  Side  by 
side  comparison  tests  are  the  time  honored  way  to 
compare  quality.  Take  any  26  volt  RMS  selenium 
rectifier  stack  on  the  market  get  a  new  G  E  high- 
voltage  stack  of  similar  ratings  and  see  for  yourself 
which  is  the  In'tter. 

These  new  G-E  26  volt  cells  thrive  on  comparison 
tests  because  they  are  outstanding  in  the  three  char¬ 
acteristics  which  mean  quality  in  selenium  rectifiers. 

LOW  FORWARD  RESISTANCE 

G  E.’s  new  26-volt  cells  have  extremely  low  forward 
resistance.  This  means  a  low  voltage  drop  giving 
higher  output,  cooler  operation,  and  greater  recti¬ 
fier  efficiency.  This  often  results  in  savings  to  you  in 
the  design  and  costs  of  other  circuit  components. 


LOW  BACK  LEAKAGE 

Since  reverse  current  through  a  rectifier  serves  no  use¬ 
ful  purpose  but  does  increase  losses  and  heating,  the  low 
back  leakage  of  these  cells  results  in  higher  output, 
higher  efficiency,  and  ciKiler  oix-ration. 

DEPENDABLE  LONG  LIFE 

These  cells  are  the  slowest  aging  of  any  selenium  cells 
we  have  testeil.  These  dejn-ndable  cells  have  a  life  ex¬ 
pectancy  of  well  over  60,000  hours.  - 

Prove  for  yourself  the  superiority  of  these  new 
G-E  selenium  cells.  Writm  Section  461-13,  Apporatin 
D»partm*nt,  Genera/  E/»ctrk  Company,  Sc/tenecforfy 
5,  New  York  for  a  copy  of  GEA-5524  which 
gives  complete  instructions  for  comparative 
testing.  Contact  your  local  General  Electric 
Apparatus  Sales  Representative  or  authorized 
G-E  agent  to  arrange  your  sample  purchase. 


GENERAL 


ELECTRIC 


COMtlAlMd 


Nlw  ^KOObCTS 


I’rrrixioii  .\tl«>nuulorh 

Cknuwi.  lUliio  Co..  27.5  .Miissaihu- 
sftts  .Avf.,  Cambridjf*-  lil*.  .Mass., 
has  a\ailahl<'  precision  litfade  at¬ 
tenuators  for  lai)oralory  use  and 
for  liuildinp'  into  other  ecpiipment. 
Type  t<21t  units  can  i)e  built  into 
s|H-ech  and  ultrasonic  ecpiipment 
and  nieasurinjf  devices.  Character¬ 
istic  impt'dance  is  bhh  ohms  for 
both  II  and  T  tyiH*s.  Type  14.50 
consists  of  an  assembly  of  atten¬ 
uator  units  in  metal  cabinets  for 
laboratory  b«-tich  use.  Two-  and 
three-dial  boxes  are  available  with 
maximum  attenuation  of  llo  db. 


M«ifa  Mr  y««r  •<r«ry  f<n»ir»i—r. 


Send  for  this  FREE  bodkiot  todoy... 


(  OWMl’MCA'IIOS  ACCl.SSORlf  S 


HICKMAN  MUSk  MISSOURI 


Iwtr-Wax  .'uMtilt*  l{a«lu> 

K.vpio  CoKP  OK  .\MKRii  A.  Camden, 
N.  .1.  .Model  C.MV-4.\  Carfone  is 
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jerwer  ifenerator  for  medium  isiwer 
dielestric  heating  applications  is 
capable  of  developinK  a  power  out¬ 
put  of  IK  to  21.8  kw  at  frequencies 
of  'i.o  to  11  me.  The  hijfh-fre- 
(|uency  output  is  obtained  from  a 
stabilized,  .self-excited  oscillator 
employing  two  heavy-duty,  air- 
ciMiled  K8‘.>K-.\  power  tubes  that  are 
supplied  with  hiKh-voltaK'e  dn-  by  a 
three-phase,  full-wave  rectifier.  It 
IS  desiizned  to  meet  industrial  re¬ 
quirements  for  a  medium-sized  unit, 
and  incortxirates  the  latest  electrical 
and  mechanical  developments. 


Copper  Allot  Bolletin 


REPORTING  NEWS  AND  TECHNICAL  DEVELOPMENTS  OF  COPPER  AND  COPPER-BASE  ALLOYS 


Prapared  Each  Monlh  by  BRIDGEPORT  BRASS  COMPASY 


Headquarters  for  BRASS,  BRONZE  and  COPPER 


Radar,  Television  Parts  AccnratelY 
Turned  in  Swiss  Screw  Machine 


\  \ 


i\\\  -u-V 

Brats  pl4H-lronir  part*,  produced  on  Swim  st'rew  m«chtnee.  are  shown  tn  first 
row  Tiny  parts  in  renter  are  for  watches.  Phosphor  bron/e  connector  com 
ffonents  at  lower  left.  Brass  bushtne  and  flat  drill  at  lower  right.  Courtesy: 
Iseli  Swiss  Screw  Machine  Products,  Terryville.  Coon. 


Small,  precision  brass  and  bronze 
connectors  and  components  for  ultra- 
high  frequency  equipment,  including 
radar  and  television,  have  gradually 
grown  in  demand  during  the  past  few 
years. 

These  parts  are  produced  in  the 
small  Swiss  screw  machines  due  to  the 
extreme  accuracy  and  concentricity  re¬ 
quired.  Since  the  cutting  is  done  close 
to  the  guide  bushing  as  the  stock  is  fed 
into  the  tools,  variations  usually  en¬ 
countered  through  tixrl  pressure  on 
over-hanging  parts  are  eliminated. 

Excellent  finishes  are  maintained 
through  elimination  of  whipping  and 
chattering,  although  spindle  speeds  are 
in  excess  of  6000  rpm. 

Three  Reasons  For  Brass 

Three  main  factors  are  involved  in 
the  choice  of  brass  and  bronze  for  these 
parts:  I,  corrosion  resistance  which  in¬ 
sures  unchanged  electrical  character¬ 


istics  despite  varied 
operating  circum¬ 
stances;  2.  ease  with 
which  copper -base 
alloys  can  be  plated 
with  silver  and  gold 
without  prepara¬ 
tion  other  than  the 
normal  cleaning 
and  the  ability  to 
hold  these  plates; 

3.  high  machinabil- 
ity  of  these  alloys 
which  permits  high¬ 
speed  production 
with  a  minimum  of 
tool  wear. 

Radar  equip¬ 
ment  is  used  in 
many  climates  and 
under  adverse  con¬ 
ditions  in  battle  cir¬ 
cumstances.  Due  to  the  nature  of  high- 
frequency  currents  it  is  essential  to 
eliminate  losses  which  come  about 
through  faulty  contacts  and  varying 
resistance. 

Qold,  Silver  Plate  Used 

Gold  and  silver  plate  are  used  main¬ 
ly  for  their  electrical  conductivity  and 
superior  corrosion  resistance.  High  fre¬ 
quency  currents  are  conducted  in  a 
manner  known  as  “skin  effect”  along 
the  outside  surfaces  of  the  conductor. 

Although  free  turning  brass  rod  has 
top  machinability  characteristics,  it  is 
customary  in  Swiss  machines  to  use 
tungsten  carbide  tixils  both  to  insure 
long  life  and  gixid  finishes.  | 

Standard  high-speed  drills  are  used 
for  some  jobs  but  generally  a  flat  drill 
ground  from  a  solid  piece  of  tungsten  : 
carbide  is  excellent  where  finish  is  | 
essential.  The  carbide  is  first  ground 
radially  to  the  desired  hole  diameter  j 
with  a  slight  back  taper.  It  is  then  | 


ground  flat  on  both  sides  in  a  surface 
grinder.  Finally,  a  25-to-30  degree 
angle  is  ground  on  the  cutting  face  with 
a  slight  cutting  angle  on  the  faces.  Such 
a  drill  will  give  weeks  of  service  with¬ 
out  resharpening  on  brass. 

rinish.  Concentricity  Vital 

The  bushing  in  the  lower  right  of 
the  photograph,  although  large  for 
Swiss  machines,  was  turned  with  per¬ 
fect  concentricity  and  extreme  accu¬ 
racy  and  finish  on  the  bore. 

The  small  parts  in  the  photograph 
are  those  usually  associated  with  Swiss 
machines.  They  are  made  from  free 
machining  brass  rod  and  are  only  3  16 
in.  long.  The  largest  diameter  is  only 
0.030  in.  and  is  turned  in  the  form  of 
a  cone.  The  two  shanks  are  only  0.0 1 2 
in.  These  are  used  in  watches. 

The  long  connector,  second  from 
left  at  top.  is  2  1  16  long  and  has  a 
3-48  thread  at  the  center.  The  other 
diameters  are  0.062,  0.100  and  0.104 
in.  respectively. 

At  the  lower  left  phosphor  bronze 
IS  used  for  these  connectors  as  high 
strength  and  ductility  are  required  due 
to  coldworking  at  assembly.  High  cor¬ 
rosion  resistance  of  this  material  is 
also  utilized. 

Rod  Dimensions  Important 

Rod  for  Swiss  screw  machine  work 
must  be  carefully  drawn  and  roll- 
straightened.  Out-of-roundness  would 
be  reflected  in  the  turned  diameters, 
since  a  guide  bushing  is  used. 

For  information  and  help  in  select¬ 
ing  and  working  copper-base  alloys, 
contact  our  nearest  district  office  or 
write  directly  to  Bridgeport. 


Tuntv*pn  rarhirle  flat  drill  for  Swim  9crrw  mm 
thtnr  work  CouriMy:  ImIi  Swim  Si  raw  MtftrhiiM 
Prudu«  tv,  Tarryvilla,  Cono. 


BRASS  •  BRONZE  •  COPPER  •  DURONZE  -  STRIP  •  ROD  •  WIRE  •  TUBING 


MILLS  IN 

BRIDGEPORT.  CONNECTICUT 
INDIANAPOLIS,  INDIANA 

/a  Canada 

Notaada  Coppar  aad  Braaa  Lia/tad, 
MoatraaJ 


BRIDGEPORT  BRASS  COMPANY 

BRIDGEPORT  2.  CONNECTICUT 


tmtabHthad  IMS 

Dutrtci  OHic*9  aad  IPoJV- 
houaaa  la  Prtacipai  CMaa 
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L.  H.  TERPENING  COMPANY 

D(S/GN  •  HESIARCH  •  PRODUCTION 

Microwov*  Tfon\mi%»ion  linei  and  A%%0(iated  Components 
1*  Wr%t  6l»t  St  •  New  Terti  73.  N  T.  •  Circle  6-4760 


M(W  rtOOUCTi  (cMtmwd) 

<i*'.«ijrneil  to  supply  over  30  watts  of 
powpr  output  over  the  entire  152  to 
171-mc  ranjre,  embraeinjr  the  com- 
niertial  anil  ^ovemment  frequency 
bands.  The  eijuipment  includes  a 
irrounded-trrid  r-f-input  tube  for 
hiirh  sensitivity;  a  spwial  filter  to 
reduce  spurious  emi.ssions  by  at 
least  100  db  in  the  band,  and  all 
other  emis.sions  and  all  harmonics 
by  at  least  t<5  db.  The  unit  provides 
stability  within  O.ool  percent  with¬ 
out  use  of  oven  or  within  0.0005 
IM-rcent  with  oven  between  22  and 
1  to  F. 


Microwave 

Shutter" 

by  TERPENING 


S re.N I  l-Jt- K K N  N KDV  1  -ABI UCXTORIKS. 
iNr.,  IHO  .Massachusetts  .\ve.,  Cam- 
brid^'e  d!*,  .Mass.  .Mixiel  300  vari¬ 
able  electronic  filter  features  a  con¬ 
tinuously  variable  cutoff  wiihm-the 
frequency  rantre  of  20  cycles  to  200 
kc.  .Attenuation  rate  is  18  db  jier 
(K’tave.  Several  filters  can  be  cas¬ 
caded  so  that  attenuation  rates  of 
30  and  54  db  or  more  per  <x-tave 
can  be  realized.  Low  noise  level 
and  versatility  make  it  an  ideal  re¬ 
search  instrument  for  noi.se  analy¬ 
sis  or  acoustic  measurements  in  the 
automotive,  aircraft,  machine  tool 
industry  or  i?eneral  laboratory  use. 


The  "shutter''  sou  sec  in  the  waveguide  section  above  is  de¬ 
signed  to  elose  autiiniaticallv  when  the  radar  is  not  operating. 

I  his  prevents  damage  to  the  crvstal  detector,  which  might  be 
caused  hv  i.idiation  tiom  othei  ncarbv  radars. 

Spee  ilieatioiis  eallcd  tor  vers  high  attenuation  when  closed, 
cxtremelv  low  attenuation  when  open,  and  fully  automatic 
operation 

As  designed  and  produced  in  quantity  in  our  plant,  the  per- 
tvirmancc  of  this  com)Stinent  exceeded  our  customer's  expec¬ 
tations  1  v>r  example 

with  the  solenoid-actuated  shutter  in  closed  position,  at¬ 
tenuation  IS  greater  than  4d  db, 

with  shuttei  open,  attenuation  is  negligible— a  few  hun- 
diedtlis  ot  one  db 

This  IS  a  tv  pic.il  example  of  the  work  we  are  set  up  to  handle — 
from  design  thiough  production  —from  single  civmponent  to 
entire  transmission  line  .-Mthoiigh  our  engineering  start,  lab- 
orator  ics,  and  lulls  cquippevl  shop  are  usually  busy  on  gov¬ 
ernment  contracts. our  unusual  facilities  mav  permit  us  to  wcirk 
with  vou  on  special  ci'mponents  for  milifary  microwave  sys¬ 
tems  We  shall  be  happv  tv)  talk  with  vou  about  your  present 
and  or  lutiiie  needs 


Ki..\sTtc  Stiu*  .S'fT  t'oRP..  2330 
A’au.xhall  Kuad,  rnion,  N.  J.  The 
Uollpin  i.s  an  all-purpose  pre.ssed-fit 
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ACCrilACY- 


Model 

630 


for  llif  ami  ItM  liiiit  ian  who  wauls 

laliorator\  atitiracy.  \(hi<-\fil  in  MoiJ*-l  63((-A 
l>)  more  aii  urale  (om()oti)-nts  ami  haml-drawn  scales 
that  com|M'n'ate  for  the  average  imiividiial 
characteri-tic  of  ea<  h  in-lniment.  Al'<*  intimie'  knife-ed'.’e 
pointer  ami  mirror  scale  to  eliminate  parallax. 


HAND-DRAWN 

MIRRORED 

SCALES 


0.\LY  •15K50  AT  YOU!  IIIHTIIIBl'TOIt 


Vripleii, 
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NIW  fHOOUCTS 


(CMtiMIMd) 


! 


the  complete 
line  for 


industry 


RCA-1946 
Thermocouple 
Vocoom-Googe  Tube* 

For  specioltY’lyP*  B 

..  roll  yoor  RCA  Jobe  Distributor  “ 

. . . .w. 

I  ..r  intt)rman«)n  i>»  tritir  un; 

fUitr»)n  tulH'  r.  iilv  t»)  serve  vour 

Uk.»1  R<  a  lube  Distributor  is 

nee.ls  promptb  a.ul  cUpenaabls. 


•  eCA  Vocuum  *»“*'*•  Tub** 


,(  I'I'O.  a  I’lriiu 


IVU*  Icvliuiial  »lata  - 

*|,lr  cbarKc  lr..m  omr 


hrrt 


\  AlU 


„ul.»lr  three  i.ini/ation  type*. 

» I'  iiul  4  thermiKOuple. 

hese  fne  K(  A  type*  Tr 
I  uhe  OiMrihutor 


j  pin  intrixiucintr  a  new  idea  of  de- 
.Hi>tn  and  application  in  metal  fast¬ 
ener;*.  A  self-ltH-kintf  pin  with 
chamfered  end.s,  it  wa.s  desiyrned  to 
replace  the  variety  of  dowel,  pivot, 
tajiered  and  Krtaived  pin.'*,  which 
ordinarily  reijuire  a  key  or  .some 
.supplementary  fastening  method  to 
hold  them  in  place.  They  can  he 
u.sed  as  an  important  assembly  in 
a  35-mm  projector  for  television,  as 
shafts  for  assembly  of  pear  trains 
on  a  metering  lievice  or  as  shafts 
to  mount  plastic  »fears.  They  are 
available  in  sizes  tt>  fit  hole  di¬ 
ameters  ranKiiiK  from  c.oTtt  (5  t>4 
in.)  up  to  0.5(H)  (  *  in.).  The  fast¬ 
eners  are  made  from  S.AK  1()!)5  steel 
and  tyi>e  420  stainless  steel,  and 
can  also  be  furnishe*!  in  beryllium 
copper. 


Solih'riiiff  (>iiii 

Wki.i.kr  KuaTRU-  Corh..  Kaston, 
I’a.  Model  \\'I)-i:i5  small  lijrht- 
weiKht  soldering  )fun  features  dual 
spotlijrhts  to  eliminate  shadows  and 
over-under  terminals  to  brace  the 
tip  and  improve  visibility.  I’seful 
to  radio  and  tv  techniiiaiis,  the 
instrument  has  dual  heat  <  100  and 
125  watts)  for  all  liy'ht  anil  deli¬ 
cate  soldering'.  5-s*s'oiid  heatinjr  to 
sa\*'  time  anil  current,  and  tri):v'<‘r- 
switch  Control  that  adjusts  heat  to 
tlu'  Work  and  eliminates  ne*‘d  of 
unpluy'y'iny'  the  y'un  Udween  jobs. 
.\  descriptive  catalog  bulletin  is 
available. 


Kiv <‘-lii«‘li  4 

TlIK  TKtPt.KTT  KI.KiTRK'AI.  ISSTRf- 
Ml-NT  Cd..  Hlutiton.  Ohio.  .Model 
2110  five-in.  oscillo.scope  for  tv  and 
c'eneral  use  features  an  exclusive 
pattern  r*'\er.sin>r  switch;  cali¬ 
brated  met«'r  for  [leak-to-peak  volt- 
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AIDIN  nUC-IN  tASfS  AND  HOUSINGS 


•nialirr.  dr.i.„  • 

"•‘■ni.  Vpi  ^trr  '"’•■rd 

-ml  „  r  To  <^*-*- 

P  »«  n„H  ,1,,^  •  P*in  out 

'•«"  -nd  ^••'  ~ 

r  '  *"^-"«^">rni..  '*"'*"••■•••.•.  in 

■ "  >y.zrr  '■"i-r.r",';""-  I 


MJpa  b«*  (hr  b«*r«.  k«'U»in(»  •■<!  •UsBf  witk 

thr  rrvtAliif  tub*  aitPUBl*.  bf«<h*t*.  rli .  to 

nuke  piu«  tm  ufeit*  wl  suiir  pteitfiHiK  rUfUilt.  t«U«« 
•nJ  uthn  cu«>pw**BU  \  trrir*  ul  !>«•«*•  *ad 

h»w«ii>c«  arr  avaiiabl*  tro*  the  •taa<iartl  7  aad  ^  pui 
tuf  mtaiaiurr  u«it»  i>>  the  \l«iem  Mit*f- 

•  hanfeable  11  «nd  ^  pta  have*  for  latfer  Malta.  Th« 
N<>«  laiefi  haaf  eahle  ^enea  i*  «ie«igaed  with  vafiahl* 
pin  pattern*  that  >n*ur*  p<>aiti»«  i»<<laliu«  ul  iniual 
soltafe*  Iff  rurreni  .  •luhhv  piaa  and  eliM’ 

ination  ••!  b«>Mea  .<*irrtt  the  hugab>Hi*  i>|  th#  heal 
pin*  and  bt>^ea  b<«**e*  «il  r<*a»enlt<>aal  sM  tal  siff  lot  tai 
ha*e  «le*sfB. 


$»>•*  d*'J  20  Pi' 
piw9  -n  Oite"  b' 


b  u9  -n 


AlOEN  iACK  CONNECTOiS 


Here  are  hark  r«»ntie>  tor*  that  make  po* 
•ible  eiiiie  la  rha**i*  that  (<•  locetber  acol 
rorae  apart  ra*il«  l>enrrou*  belt  mouthed 
euirie*  and  S>>aiinf  iltp  a*  Ihhi  provide  wide 
maiinti  toleram  e«  —  do  a«a«  with  triiMal 
<  ha«*<*  aliitrimeni  pt'ddem*  ttintif  to  rolor 
rikded  ba>  k  •  oiinn  ioi«  inalanlt*  idenilbe* 
ea>  h  lead  lor  <  ir<  uit  •  hei  k*  ~  make*  « irmg 
a«<r**<hle  (or  eaav  *er«i«  ing  4  an  he 
mo'inied  du*he«|  or  ata*  ked  to  meet  apace 
requireaieata. 


•  a*«ce  •.  f'Otl 


ALOEN  SLIDI  IN  LOCK-IN  CHASSIS 


ALOEN  PLUG-IN  UNIT  CABLING 


lleAigned  lor  quitk.  poaitive  in*ertiiMi  and  tt 
iitoval.  alide  la  I(n  k  la  t.lia*Ai*  ufilue*  bullet 
noaed  dowelt  whlih  pull  IB,  I«m  k .  and  e)et  I 

•  haa*i*  quo  kl«  and  eaailv.  Simple  twiat  ul 
haadlea  g>*ea  puaili*e  hu  k  again*!  tihraliua 
•h<nk  IB  anv  p«*ailloB.  Fliul  BCtluO  «d  liM  k - 
mg  tIoweU  eiiiBinale*  ftili<al  aheel  metal  luler 
an<  e*  slide  in  lut  k  IB  i  ha**i*  are  built  fur  ra<  k* 

•  •r  a*  aepaiate  unit*,  miaiaiutr  ui  atandard  aue 


Ki»r  \ear*  lablmK  ilid  n«d  Le**|»  isair*  «*ilh  ihe  •|»ee«i  of  e|rcit«iii4r 
(fmiitn  Manufaiiurrr*  ha«f  lo  be  *ali*hed  nilh  rablen  designed  ga 
an  afterthought  (abltng  ulihring  mongrel  «onne<tor*  ami 
.feAtgnrsf  for  a  |ob.  \r*.  but  not  ile.ignerf  for  a  •|*ei  iht  |ob  In  tW 
pa*t  thi*  |MMirlv  <fe«igne«i  raliling  ha*!  led  to  inalftim  tiona,  tiSe 
delavs,  eires*ive  iirmlurtion  i‘o*t«  and  high  Nervue  co«|  in  the  tieM. 

VI  ith  lodav’*  higher  voltage*,  frequenrirs.  and  t  rilital  »ignalt» 
nt'ire  an«l  more  engineer*  are  turning  to  Abfen  for  the  mdutton  to 
their  raiding  problem*  beiauae  4Mrfi*a  ia  lAe  one  pimr^  irA#fv 
aperiaJiv  deaigneW  ronnerfora  «fiW  lorge  afrarAa  of  wirm  mfO 
tthtoinaM^  mmd^r  lAe  aame  rmtf» 

Here  1%  «kha(  Alden  engineer*  ran  ifo  for  vou  take  vour  proto* 
Ivpe  model,  engineer  to  vour  *pe<  the  re<|iiirement*  unit  lables  fa 
rorporaling  Mdeii'*  2(1  vear*  of  |r«liniral  dr*ign  and  developmgBI 
of  r««nne(  lor*  and  Hire  *rrvi(e«  give  >ou  rtooomir  and  elfii  laal 


E  ec^fonic 


CA^-CAKTIVE  CONVENIENCE  SCKEW 


I  on<a*e  •tirfaie  of  head  and  arced  notch 
quo  kti  «  enter  prinjui  lion  t«Md*  on  *•  rew  (or 
rApid  tightening  againat  l<M-k»a«her  In  the 
hehl  n<  ape.  lai  tiM>l«  are  nn ''**arv  —  ar>ed 
•lot  m  he«>i  !■  .d  aij>  h  proportion  that  even 
a  •  iMii  gi«r«  Auffi'  lent  leverage  to  !>*•  k  It  off 
hnkojehcr  <  ail  re«di|v  be  maiie  ■  4pli*e.  *o 
it  •  idral  lot  hiildmg  ileiai  liable  me<  hano  al 
oiiif*.  plug  in  houaing*.  ntiniatutr  ■  f<a**i* 


fiLDCN  Products  Company 
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Precision  Controlled 


the  principle 
that  it 


costs  less 


to  work  with 


Cores  For  Every 


the  finest! 


X AT I OX A L 


Electronic  Use 


< iM-illo^rupli  IiiIh- 


Kadki  C’dRH.  OK  AmkrU'a.  Harrison, 
N.  .1.  Model  7M1’7  is  a  seven-inch, 
directly  viewed,  c-r  tnhe  of  the 
niay'iietic  detleetiini  ami  niavrnetic- 
fociis  type  intended  primarily  for 
ii-<>  in  radar  indicator  service,  but 
also  usefiil  in  Kcneral  oscilloy'raphic 
applications  where  a  temporary 
record  of  electrical  phenomena  is 
liesired.  I*  uses  a  lony'-persistence, 
cascaile  (two-la\er)  scn-en.  which 
exhibits  bluish  rtuorescence  of  -hort 
|t»  rsistence  and  jrreenish-yellow 
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aRt  measurements;  vertical  sensi¬ 
tivity  of  O.oOy  rms  volt  i>er  inch; 
linear  sweep  voltages  up  to  tJt)  kc ; 
and  a  freijuency  ranjre  from  2(» 
cycles  to  over  1  me.  A  demmiulator 
proU-  is  also  available  for  sijrnal 
tracinjf. 


SEND  FOR  CATALOG  106 


NfW  rtOOUCTA 


S  O  m  p  t  «  » 
promptly  %gb« 
m 1 1 1  •  d  upon 
roqw9%t  to*  d«- 
«ign  pro  pr  o  • 
duction  and  t«%t 
pwrpot«« 


Oolton  Co 
^750  W  Noith 
C^'ioqo  27  Ml 


PerlmwfK  IL  Mtociatoi 

133  5  f  ow#r 

Lot  Angt  ei  Coi 


(Northom  N  Y.J 
Martin  ^  Androwt 
Gordon  City,  N  Y 


Jo»«  Lv«»  Ponttt 
Cardobo  1473 

Bvonot  Airot 


T  O  SI  l»  A  X  Y 


1410  CHESTNUT  AVE  ,  HILLSIDE  5,  N  J. 


s  •' 

'/  -s  ■' 

& 

$ 

o 

p 

Il-li  IN»H»“r  Sii|i|iIa 

Fkkk.I)  Tkanskormkr  Co.,  Inc., 
171t<  H(>  W'eirtield  .'st.,  Brooklyn  27, 
N.  S'.,  has  introduced  the  No.  1170 
stabilized  power  supply  intended 
for  use  as  a  d-c  .supply  with  the 
company’s  incremental  inductance 
bndj;e  No.  1110.  It  provides  1  con¬ 
tinuously  variable  current  rany'es; 
o  ma.  25  ma,  100  ma  and  .500  ma. 
.Maximum  output  voltajte  is  270  v 
d-c.  .Noise  level  is  —112  db. 


premax 


THE  FASTEST  SELLING 

Ground  Rods 

For  TV 

AND  OTHER 
INSTALLATIONS 


With  a  new  quick¬ 
acting,  time-saving 
clamp  that  insures 
positive  contact  on 
=r4  to  :r14  gauge 
conductor  ^s-mch 
solid  steel  rods, 
copper  plated  and 
pointed  for  easy 
driving.  Available 
in  4  and  6- foot 
lengths  Also 
'  2-inch  rods  in  5,  6 
and  8-foot  lengths 

At  your  Jobber 


coftsolt  instJitjtion  with 
iinik  or  dual  trach  htads 


5)01  Hi^hlonil  Av«.  Nooforo  Foil*,  N.  Y. 


ttvrough  Fan- 
nmg  Strip, 


Of  onywhoro^ 

apart  from 
borrior  strip, 
and  quickly 
flipped  into 


This  popular  tones  permits  bulb  instalUlion 
from  front  or  from  rear  by  meant  of  a 
detachable  spring  bracket  Jewel  is  1'  dia¬ 
meter  in  friction  type  holder  with  polished 
chrome  l;>esol  Available  in  rod.  qroon. 
amber,  blue,  opal  or  clear  with  miniature 
screw  socket,  candelabra  screw  socket  or 
miniature  bayonet  socket  Choxo  of  faceted 
or  smooth  jewel  All  fit  1"  hole. 

JOHNSON  carries  in  stock  a  complete  • 
line  of  standard  light  assemblies  to  meet 
every  ordinary  need  Special  assemblies,  to 
me^t  your  most  eiacting  reguirements,  can 
also  be  furnished  in  production  quantities 
on  special  order  Your  inquiries 
are  invited. 


RADAR  AND  SONAR 
ENGINEERS 


FISHER  RADIO  CORPORATION  •  Distributors  •  45  E.  47th  St.,  N.  Y. 
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SimpliAef  soldering.  Insures  correct  COW* 
nections.  Saves  time.  Ideal  for  hornesf  Of 
coble  assembly,  brass  terminals,  cadmims 
plated,  iakeitte  mounting.  Send  for  com-  | 
pMe  date. 


Super¥isory  Radar  Engineer 


CHIEf  ELECTRONIC  ENGINEER 


Howaid 


Jones 


Divisio 


4¥tatio4t 


OHNSON 


■  1  he  proffwiimal  quality  tape  rca>rdcr  you  have  been  waiting  for! 
N  \B  ManJardv.  triiKlcv  throughout;  4()- 1 5IHK)  cycles  at  15' ,  4tt  !tlHH) 
cycles  at  7';".  Three  motors;  flutter  less  than  O.l'r  ;  signal  tivnoisc 
better  than  .^0  dh  Three  heads  for  simultaneous  erase,  reconl.  play¬ 
back.  Quick  change  from  single  to  dual  track.  H  tile  fur  hiHiklrf. 


Solory  commeniurete  with  obthty 
ond  eipenervce  Eacel/ent  opportu¬ 
nity  for  sw>tab/y  quoftfied  personnel 

Submit  detoiled  resume 


Sonar  Engineers 

3  Roiiliont  op.n  *oi  .ngmeeit 
with  background  and  eipenence 
in  the  field  of  sonor 


1.  Fosition  open  for  top-notch  ro- 
dor  engineer  to  supervise  project 
engineers  m  the  development 
ond  production  engineering  of 
oirborne  rodor  equipment 


Radar  Engineers 


2  Pclion.  op.n  lor  p,e|.cl  t*n,or 
and  lunior  rodor  engineers 
perience  in  oirborne  rodor  de¬ 
sired 


JOHNSON  147-100  SERIES 

WITH  DETACHABLE  SOCKETS 


PREMAX  PRODUCTS 


OlVIStON  CMIIHOIM-KYDER  CO..  INC 


0 


■t 


1 


m 


jt 


\ 


Send  for  ^ 

1951 

ALLIED 

CATALOG 


SlANCOfi 

TRANSFORMERS 


Sjjccifjed  as 
orit^inal  components 
by  the  bift^tst  radio 
and  TV  set  makers 
in  tlie  industry. 
They  have  to 
be  Rood! 


WRITE. 

inquiriai  promptly  antwrod 


■■U  Send  for  AtttCD^S 
NEW  1951  CATALOG! 


World's  largest  Stocks  •  Complete  Expert 
Service  from  One  Central  Supply  House 

yewr  ^wtfHogtng  gneblemg'— >«end  your  con»«li* 


off  etectreoic  twioplret  tely  on  ALllfO  fof  'Ho  werld'i 
tie(k%  e#  twbet  tetf  tngfvvf««ontt.  owdio 

epwipment  •ccettefiet'— tomplete  ^wolity  tenet  of  eie<- 
frenic  twppliet  reody  for  •mmedrafe  »A«>mee*  ^rom  sfOiL 

AllllO'S  taper*  Indwtirtel  and  Rroadcatt  Sfatton  twpply 
terete#  tavet  yaw  Itiei#  eWert  ond  money  Send  today  for 
yowr  fill  «epy  of  the  1051  ALLIED  Cotaloy— ihe  only 
complete  gwrde  to  electronK  twppiiot  for  indwttriol  and 
broodiott  tNitton  opplKottont 


713  PAGES  Eqwtpmtnf  for 
Reteorch,  Da«elopment« 
Mo.ntenance  and  frodwe- 
tion  Oporaftont 


t33  W  Nekton  Bled.  Dopf  tl-L-O  *  CItKogo  7,  Hlinoit 


{wtrytkiRg  in  iltctronks  from  OKi  Source 


2U 
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NEW  PRODUCTS  continiMii) 

phi)!»phoresc-encf.  which  persists  for 
several  minutes.  An  eisrht-pav'e 
bulletin  now  available  jrives  full 
description  including'  characteris¬ 
tics  charts,  dimensional  outline  and 
s<s  ket  connections. 


MiisN  S|MM'lriini*“l#*r  I  uIh* 

(iKNKKAl,  Kl.KE'TRir  ('o.,  Schenec¬ 
tady  .1,  N.  Y.  The  ion  resonance 
mass  sjH-ctrometer  tulH>  illustrated 
was  desijrned  for  hijrh-preci.sion 
measurements  in  special  analysis 
problems.  .Approximately  150  volts 
d-c  and  r-f  voltajres  of  about  1  volt 
at  frequencies  up  to  5  me  are  em¬ 
ployed.  The  tube  has  a  y'lass  envel¬ 
ope  and  requires  a  magnet  with  a 
1-in.  K'ap  and  a  field  streturth  of 
several  thousand  Rauss. 


O  liiiliralor 

Fkkf.d  Tran.skokmfr  Co..  iNf.. 
ITlS-.'b)  Weirfield  St,.  Hri«)klyn  27. 
N.  Y..  have  introduced  the  No.  1050 
low-frequency  indicator  desitrned 
specifically  to  measure  the  i{  factor 
of  coils.  It  can  also  be  used  to 
measure  inductance,  distributed  ca¬ 
pacitance.  impedances  and  dielec¬ 
tric  losses.  The  (i  ranjre  is  from 


Research  deportments  have  found 
a  better  woy  to  take  notes  on 
electronic  doto  and  noise... They 
record  the  actuol  sounds  on  mag¬ 
netic  tape  using  Magnecord  tope 
recorders  exclusively. 

Mognecorders  ore  sturdy  and 
give  perfect  reproduction  under 
the  most  difficult  conditions. 
Light-weight  —  one  man  con 
carry  a  Magnecorder  anywhere! 

Moderately  priced  for  every  in¬ 
dustrial  application.  Find  out 
how  "Sound"  Research  con  help 
improve  your  product. 


HIGH  FIDELITY  *50  to  15  KC 

No  other  recorder  oHers  such  o  wide  (re- 
quencf  range  ot  such  o  low  price  Speciol 
models  to  fit  your  speciol  needs  for 

NOISE  ANALYSIS  VlIRATION  TESTS 

SOUND  IMPULSES  TELEMETERING 

Write  for  complete 


Send  me  further  informetioo  on  Mepnecorder 
tope  recordings  for  inditstriol  uses 

Nome 

Compeni 

Address 

City 


Zone  Stele 


S£ND  THIS  COUPON  TOD  A  Y! 


in  see  N.  mkhican  avs 
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What  the 

’Scope 

shows... 


CRYSTAL 
TEMPERATURE 
CONTROL  COSTS  . 


New  you  con  lorgot  temperature 
control.  Juit  ipecify  Standard'* 
Type  20  Cryital  Unit  tor  your 
product*. 

In  addition  to  lowering  power 
reguirement*  ond  weight,  it  in- 
creoie*  compactne**,  durability 
and  dependability.  Type  20  meet* 
all  Government  *peci(ication*,  too. 

Di*cover  how  the  Standard  Type 
20  can  cut  co*t*  and  increatc  *ale* 
(or  you.  A  letter  will  bring  Engi¬ 
neering  data  and  complete  detail* 
by  return  mail. 


^  Oscillograph 

SpocHkatlofis  i  *  RECORDS... 

i-j-4  or  «  •  instantly,  accurately, 

CHANNiis  0  for  immediate  analysis! 
Wncitivltyi  0  IX  s  NEATER!  Noink  riKjuir«l 
3  volts/mm  .  no  t>rn»  to  <  Imn  Ht^orcU 

0.^  iPO/iiiiil  #  <lfV  oo  n<»o  Wurnn*.  h»^t  •pom- 
tivp  DL’RATAPE  If*  handier! 
Eroq.ittponsa:  •  Ctmtnd*  ra*ily  a<ip««ihl«.  I*a- 
Elot.  0-70cp»  luptay  always  vmbla  .  .  . 

Down  Va  Ot  ,  VERSATILE  . . . 

140  <p«  Re«  <trd*  ttraint,  vihra- 

temperature*. 
(re«4  ditplarement,  ra* 
diatton,  aynchroniia- 


RAHM  INSTRUMENTS,  Inc. 

12  Wo*t  i'way,  N.V.7,  N.T.,  lArclay  7-3S17 


SnilD  UP  All  SOIDIPING  WITH 


HI-HEAX 

INCRIASfO  WATTAGE 

ixpsy 


A  praEorra^  ftowrea  oE  pra*i*»«f»-mad#  WASHERS  ond  STAMPINGS  40  yoor*  oE  ax< 
portonca  ond  wp*t^H»o-fninato  Eocdrtioa,  otauro  KigKo«l  qwolity  ond  aorvko. 


1691  W,  LoEoyette  BUd. 


DeEroit  16,  Michigan 


\I*II0I.  |{AI)II)  EMilNCnil.Mi  INSTITITE 


Sh'ipwreetlinq  with  f«7i»t;n*  New  HI  HKAT 
TIPS  US  Toui  Unqat  Elactfic  Si-ldanng  Pen¬ 
cil  produce  •  really  versatile  toot  that  11 
parfoim  on  a  par  w.th  the  big.  bulky  100 
150  watt  iron*  If  yt  u  can  t  get  immediate 
dahvenr  please  be  patient,  for  production 
bean  t  vet  caught  up  vnth  demand  Ask  ycHir 
supplier  (or  No  1236  Pyramid  or  No  1239 
Chiael  Laat  ptica,  SI  25  each 


advanced  home  study 

AND  RESIDENCE  COURSES  IN 

practical  radio  electronics 

AND  TELEVISION  ENGINEERING 
Regueif  you'  hoere  tfudy  or 
reitdenf  %€hoci  catalog  Ety  vnfing  to 

DEPT  2SIIB 

Uth  and  PARR  ROAD  N  W 
WASHINGTON  to,  D  C 
Approved  Veferon  Trotiung 


\Unqar 

i  oi^flECTRICTO 

^  LOS  ANGELES  54.  CAL 


St-  LOS  AN_GELES  54.  CALIFORNIA 
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( 


iUARD 

soutc.  »o« 


OMl«* 


OM( 

c.*i‘^':s7o«oi.v« 


0.5  to  500.  Frwiuency  ranjre  i.« 
from  20  L.vcleji  to  50  kc. 


wHc®* 

i  ^RUGStOcS 

;»a 


proouc^J®^ 


(ioiiiil  Kale  .Meter 

S'UCI.KAR  INSTBVMENT  AND  CHEM- 
ICAI,  CoRP.,  229  \V.  Krie  St.,  Chi¬ 
cago  10,  111.  Model  2611  count  rate 
meter  for  checking  electromagnetic 
radiation  in  ho.«pital.s  and  labora¬ 
tories  i.s  battery  operated.  Probe 
ha.s  a  thin  mica  end  window  with 
a  density  of  1.4  milligrams  iH»r  .sq 
cm.  The  meter  at  one  end  of  the 
unit  reads  directly  in  counts  iM-r 
minute  and.  for  gammas,  in  milliro- 
entgens  p*'r  hour.  For  monitoring 
large  (|uantities  of  radiation,  the 
instrumei\t  is  provided  with  three 
ranges  and  a  selector  switch,  per¬ 
mitting  choice  of  0.2,  2  or  20  milli- 
rixmtgens  per  hour  full  scale. 


Hundreds  of  Companies  depend 
on  Ward  to  Desifn  Special  Antennas 
in  n’ery  conceivable  application 


You  con  find  the  answer  to  any  special 
antenna  problem  right  at  WARD.  As 
an  exclusive  manufacturer  of  antennas. 
Ward  concentrates  on  aerials.  Being 
the  oldest  and  most  experienced. 

Word  hos  the  facilities  and  knowl¬ 
edge  to  engineer  the  answer  to  I 

any  antenna  problem.  I 

Whether  you  require  one  or  I 

thousands  of  special  antennas, 

Word  s  complete  engineering  H 

facilities  are  at  your  service. 

Just  write  or  wire  or  phone. 


;  UIHnU  products  corp. 

Division  of  The  Gabriel  Co. 


TKI.EV1S10N  Kqnp.MKNT  Corp.,  2;?« 
William  St.,  New  York  7,  N.  V. 
Model  T-601-,-\  o.scilloscupe  is  a 
general-purpose  high-ipiality  cro, 
which  has  been  designed  for  laltora- 
fory  enginrn-ring  use.  It  features 
17  tulx-s  including  5-in.  ert,  10-mv 
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SEALS 


^04t't  Ooe/UooJi 

th0 

LECTROHM 
FERRULE 
TERMINA 
RESISTOR 


Kngmrrrntonirrt  nrw  rrquirc 


Hnt]  rntCttLrmnK  >Aui  im*  nlaml  At  your  dis 


^a/ess  ihe 

/s  hM  in  Vi  IS  Tree  Manuat. 


Wf»f#  ^0/ 

6u//rf.ft  r99 
ttluUrotmg  thii  and 


PfffKopt  tK«  moU  dtptAdobU  vettttor  voy  cpn 
u%€  Con*tn$afit  —if  ilip«  Ii9hfty  into  plocf 
With  perffct  (Ofltoct  Traubit  (errylct 

ofe  of  iMOAol  metot  ood  therefore  non  ondii 
•09  ood  AOA  corrofive  Windtn9t  ore  per 
moneAtty  nfver  toidwrad  to  ferrylet  All 
portt  ore  •Ate9rolly  embedded  «a  vitreous 
enomel  o  lifetime  coottriKtioA  Tube  ends 
ore  left  open  for  fhru  ventifotion 

W*en  ttgndord  sites,  rofi9in9  from  M  to 
190  Watts,  o«oiloble  from  stock 


BURGESS  ENGINEERS  WILL 
DESIGN  A  NEW  BAHERY  TO 
MEET  YOUR  SPECIFICATIONS 


|t*i  hH  j>«rt  of  the  Burgrts  Service!  This  cofnplrtc 


KtiKinrei  in^  MatiuhI  lists  huric/reiis  of  battery  t  vfiei 


lesiitn.  j»rO“ 


iMuial  to  buiUl  trie  iMttrry  you  nerd  in  any  quantity 


—  lai  ^e  or  snuill ! 


Watch 


NEWS  OP 


THE  WORLD'S 


FINEST 


HERMETIC 


QuaW^  pto 


Thf  only  seals  you  can  hot  tin  dip 
at  52^  F.  for  easy  assembly  solder¬ 
ing.  for  a  strain  and  fissure- free 
sealed  part  with  resistance  of  over 
10,000  megohms! 

f  lermetic  headers  withstand  high 
vacuum,  high  pressure,  temperature 
cycling,  salt  water  immersion  and 
spray  etc .  and  are  used  extensively 
by  America’s  leading  industries  and 
government  agencies. 


Writ*  for  ENGINEERING  MANUAL  and  CHECK  SHEET 

No  oliIiKiition  Hv  rrturn  mail  you  will  rrccivr  ihr  FRF!K  Engineering 
Manual  '.itliiig  the  complete  line  of  Biugess  H.ittrrirs  together  with 
t}iri'iticati<Hii.  also  the  liuigets  ‘‘Chetk  Sheet"  on  whah  you  may  outline  your 
rerpnrenieiit*  in  the  event  that  the  lottery  you  need  has  not  already  been 
develo{<ed  Adclreu: 


BURGESS  BATTERY  COMPANY 

(DEPT.  El)  FREEPORT,  ILLINOIS 


your  copy 
of  tho  motl 
comploto 
cofolog 
ovtr  pro* 
ducod  on 
hormolic 
toolt. 


HERMETIC  SEAL 
PRODUCTS  COMPANY 

31  -33  So.  Sixth  St.,  Newark  7,  N.J. 


Lecirohm  i/uahlf 


21$ 
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NEW  PtOOUCTS 


.^enjiitivity,  amtinuouAly  variable 
calibrator  and  sweep  ma^rnitication 
to  five  times  screen  size. 


RAOAl"*  TflEVISION  >  INTIRCOMMUNICATION  •  RADIO 


y  IHTI 


TIltVUION  vlMTIRCOMMUtll«AflO|l 

W::.: .  «  ...  . . 


lPIO- 


tMHKCONmUNICAl 


I  .(III  (.hrrki'r 

Ci  on;!!  HKt  Nia.K  Co.,  fiOl  l  Broad¬ 
way.  Chicago  40,  III.  .Model  .'401 A 
coil  checker  combines  a  vtvm,  a 
calibrated  \arialile  capacitor  and 
an  amplifier  tube  into  a  siny'le  in¬ 
strument.  When  coupled  with  any 
r-f  oscillator  the  unit  measures  in¬ 
ductance,  distributed  capacitance 
and  the  of  any  inductor,  as  well 
as  the  (a|iacitance  of  mic.i  capaci- 


'  n  *  V 


Dual  \  oilav«‘-K«'^iilalr«l 
l*ow«‘r  .*sii|»|tU 

Kh*<(i  1.\hok.vtorik.s,  Inc.,  1 1'.t  H 
list  .Xve,.  Flushing',  X.  V.  .Model 
■>10  features  two  completely  inde- 
IMUidi-nt  voltaye-rev'ulateil  power 
supplies.  Kai  h  il-c  output  voltajre 
is  continuously  variable  from  200 
to  .Xoo  V.  o  to  2t><t  ma.  For  all  out¬ 
put  voltapes  th<-  output  Voltaire  var¬ 
iation  is  less  than  0..">  percent  for 
both  lit!*-  tluctuation  from  105  to 
125  V  and  load  variation  from  mini¬ 
mum  to  m.iximum  current.  Ripple 
voltaye  is  less  than  5  mv.  F.ach  a-c 
output  is  V.  b  amjteres,  center- 


For  special  cables  go  to  specialists 


Rome  Cable 


Electronic  wiring  components  must  conform  to  eiactinq  specifications  for  quality 
performance.  This  is  particularly  true  in  high  frequency  applications  where 
sensitive  and  dependable  operation  is  so  important  Leading  manufacturers  turn 
to  Rome  Cable  for  their  electronic  needs  .  .  .  because  they  know  their  specifica 
tion  requirements  will  be  met  exacfiy. 

Rome  Cable  has  the  facilities,  experience  and  engineering  "know  how"  to 
produce  complicated  special  cables  of  the  highest  quality,  utilisinq  both  rubber 
and  thermoplastics,  typical  examples  of  which  are  shown  above.  This,  coupled 
with  a  complete  line  of  Underwriters  Approved  standard  radio  and  television 
hook  up  wires  (including  military  types;,  makes  Rome  your  best  source  of  supply. 
The  coupon  below  will  bring  you  descriptive  literature  Mail  it  today. 


'/r  C0ST8  LE8M  TO  BUY  THE  BEST- 


ROME  CABLE 
CORPORATION 


Please  send  me  informa 
tion  on  Electronic  Wiring. 
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ECIALTY 


LAB  BILT  DRY  BATTERIES 


Write  for  New 
FREE  CATALOG 


Here  are  complete 
deicripfions  of  78 
Lob-Bilt  Batteries  of 
industrial  and  hard- 
to-get  types.  Spec¬ 
ification  Sheet  en¬ 
ables  you  to  order 
batteries  especially 
designed  to  your 
own  requirements. 
No  order  is  too 
small.  Specialty 
makes  and  ships 
FRESH  Lab-Bilt  Bat¬ 
teries  without  delay. 
Get  this  new  cata¬ 
log  today. 


LABORATORY 


RADIO 

AND  IGNITION 


ARcHesistme 

UVOAI  CAAA 

n  I  dUL  DUUU ' 

A  New  Insulating  Material  with 
Outstanding  Electrical  Properties 


135 

SECONDS 


The  New  STAVER 

mini-shield 


,,o  »m0  »»' 


The  shield 
that  fits  all 
Miniature 


A  fltiibU  iKi«ld  that  snugly  fits  oil 
miniotura  lub«s  bocouso  it  compen* 
sotts  for  all  variations  in  tub#  di- 
monsions  Mini-Shi«lds  or«  «nod« 
for  both  T5%  and  bulb  tubes. 

Send  for  cotolog  sheet 


.An  »-xln-iiM*ly  liiKh  difUt  tric  coupUnl  with  rfsLstance 

t<»  inoiNliirt*  an<l  clu'iniral  attac  k  tiiake  this  nc-w  niatfrial  ideal 
for  electrical  inaiilation.  Hya<*l  tKKNi  ha«  kockI  diiTU'tiHional 
Htahihty  and  dcic’H  not  rcnjnir**  fabric  hacking.  .Availalile  in 
rod,  tiiln*,  Hhe<*t  and  catctinK  rwin  form,  Hysol  fMKKI  may  lie 
ex|»oH«-d  to  I  tO  ('  for  ItMl  days  without  emhrittlernc*nt.  VVnfc 
far  Urhnu'tU  details  and  stimplfs. 


ELECTRICAL  PROPERTIES 

Rr  tocfor  0  OOS  of  60  cycles 


^ower  tocfor 
D«el#ctr(c  Constant 
loss  toctor 
Dielectric  Strength 
An  fiesistunre 


3.70  of  60  cycles 
0.009  of  60  cycles 
3  so  volts/m«l 
I  35  seconds 

riANTS  AT 
OiiAN  AND 
V  SMfTMroar.  pa 


FINALITY 


HHI >  I  HHI  O  RT 


I  houpton 

I  laboratories,  inr 


OIIAN.  NIW  YORK 


COMPANY 

IMCOtPOeATtO 


91  PfARL  ST  •  BROOKUN  I.  N  Y 
ULSTER  S  6303 


LOOK  TO 


SMALL  PARTS 

niaments.  anodes,  tupporte.  sprtiige,  etc. 
lor  electronic  tubes.  Small  wire  ood  Hot 
metal  formed  parts  to  your  prints  lor  your 
assemblies.  Double  pointed  pins.  Wire 
straightened  and  cut  diameter  up  to 
Inch.  Any  length  up  to  12  feet. 

LUXON  fishing  tackle  arcessoriee. 
Inquiries  will  receie#  prompt  attention. 

AiiT  umxr  AAm 


SPf CIAIIY  SSTWr* 

IBOM  I*.  WlKOmiM 
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NEW  nOOUCTS 


If  YOU  use  any  of  thWe 


tapp*-<i,  luircK'ulated.  Power  re¬ 
quirement  IS  ♦iiM»  watts.  The  dn- 
output.s  may  Ik*  used  .separately  in 
parallel,  in  •^erie^,  and  buckin>r. 


Mobile  (ioiiibiiialioii 


tlKNKKAi.  Kl.KtTKU'  Co.,  Syraiu.se. 
.N.  V.  .Mobile  combination  2ii4  i.s 
a  50-watt  unit  for  use  in  the  14S  to 
174-mc  band.  It  features  easily 
adjustable  tuned  circuits  havini; 
triple-tuned  transformers  and  a 
built-in  low-pass  harmonic  filter  in 
the  antenna  output  circuit  which 
attenuates  harmonics  at  lea^t  70  <lli. 
Receiver  circuit  elements  provide 
better  than  lOO-db  adjacent-channel 
selectivit>  Standby  battery  drain 
for  the  new  unit  is  11  amperes  at 
(■>.:?  V  and  tran-mit  drain  i.s  fio 
ampere'  at  t>  S  \ . 


fur  ‘'one  Ilf  a  kiiul"  that  \uii 
wiiiilil  a'k  fur  ihuii'aiMl'  of  iiiiils. 
I  hir  re-eareli  leelinieiaiis  slaiul 
ri  ail\  III  help  vuii  hiiil  the  rij;bl 
-uliiliuii  III  \iiiir  .-iM-eial  pnilileiio.. 
^  iiiir  iiiipiine>  are  iiivileil  ii'i* 
the  haniK  eiiii|Hiil.  heluw. 


Whether  Mill  use  these  sinjilN  iir 
ill  laree  i|uan  1  It les.  I  iherl>'s 
researeh  anil  |iriiihie|iuii  laeihtie' 
are  at  \iiur  »er\ ne.  We  ii|M'rale 
the  largest  iherinal  vaeiiiiiii 
e\ a|iiiraliiiii  ilepartiiieiit  in  ihe 
wiirlil.  'tailed  with  men  trained 
lhrun>:h  lune  e\|HTienee  in  |__ 
Ilia"  iiriidnel  lull  h\  the  j  ) 


IIBERTY  MIRROR  DIVISION. 
lIBBEY  •  OWENS- FORD  GLASS  CO., 
lilts  NICHOLAS  BUILDING, 

TOLEDO  3.  OHIO 

I  om  interested  in  your  Liberty  Va<uum  Deposited  Coat¬ 
ings  Products  Please  send  odditionai  informotion  on 


(Type  ot  Vacuum  Deposited  Coating  Product) 
r~l  Please  have  salesman  coH. 


Nome 


Company 


‘ririini  .\iials/«‘r 


Address 


SEND  FOR  INFORMATION 


Robkkt  R.  \\  atkks,  l.NC.,  4  Gordon 
St.,  Waltham  54.  .Mass.  .The  Vec- 
tron  .spectrum  analyzer  ha.s  bt‘en 
eriKineered  to  avoid  obsolescence  by 
makinjr  provisions  for  rapid  inter- 
chanye  of  r-f  he.td'  that  will  pro¬ 
vide  coverav’e  of  the  micrtiwave 
.spectrum  to  dn.iiun  me.  The  unit 
features  a  functionally  designed 
housing  incorporating  a  .5-in.  c-r 


State 


l.ilM-rlv  Mirror  IHrision 


LIBBEY  .  OWENS  •  FORD  GLASS  CO. 
NICHOLAS  BUILDING,  TOLEDO  3,  OHIO 
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aiK'Spoced  orliculated 

R.F.  CABLES 


THE  LOWEST  EVER 
CAPACITANCE  OR 
ATTE  N  UATION 


We  ore  specially  organised 
to  handle  direct  eriqoines 
from  oversees  and  con  pive 


/AtmO/ATf  Dfl/yfff/eS  fO/f  05A 
Billed  in  Dollar]  Settlement  by  your  chech 
Transaction  at  simple  oi  any  local  buy 


AUTO  RADIO 


RE:  CORES.  HIGH  PERMEABILITY  MAGNETIC 
CORES.  IRON 
CORES.  POWDERED  IRON 
CORES.  SLUG  TUNING  UNITS 


Your  aftention  is  called  to  the  omission 
in  the  above  listings  of  the  following: 


A  COMflfTE  IINI  OF  VI»tATO«S  .  .  . 
fw  (*•«  tM  V>b<«*or'OM*o**^  Aufo 

«il^  Pr*ci«KM  Cow»lrv<l*aA. 
C»«0<«K  v«<k  S#0<*«l  t««  lonf  lotHMf  I  f« 

L  itKk*4  l>f  <»Or*  *K(M  t  9  fOt%  of  •■^•EIOAC*  Ml 
Vt^oftw  OoiF^M,  Do*olo^m*«l,  o«4  A 

ATR  nONCIftCO  IN  THE  ^1 


NATIONAL  MOLDITE  COMPANY 


1410  CHESTNUT  AVE 


HILLSIDE  5.  N.  J. 


in  the  1950  Mid-June  Electronics  Buyers'  Guide 


See  this  Company's  advertisement 
on  page  200  in  the  Buyers'  Guide 


Please  make  this  correction  on  page  D-36  of  the 
Directory  Section  of  your  Buyers'  Guide  issue. 
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IOWA  'IS 
fffli 
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J  UK 

10A9NIC 

od" 

Al 

74 

•  7. 

on 

0  \h 

A2 

74. 

•  3 

0  24 

044 

A  54 

73 

0  6  11^ 

0  88 

TVPIS 

CANU 

•MPIO 

ATTIN 

•ik«XV* 

tOC-M.  ^ 

0  0* 

C  1 

7i 

tso 

2  5 

056 

PC  1 

10.2 

132 
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2  8 
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220 
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“2 
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t.03 

tube  indicator  with  a  mountinjr 
that  permits  convenient  use  of  a 
do-mm  camera  for  recording'  infor¬ 
mation  from  the  c-r  tube. 


Thousands  of  America's 

ENGINEERS  must  be  right 


Eica^ 


instniments  and  KITS 
give  you 

Laboratory  Precision 

•>'^1 


S*  fuiti  PuM  OuillMtovt  I 
Mode  42S  (.  K<|  $34.9S  j 
MoM  m  InMo  I 


S'uli'il  K#*la> 

•XiivANCt;  Ki-K  TRIc  and  Kki.ay  Co, 
Norti)  Naomi  St.,  fturliank, 
Calif.  Part  S7  U  1  small  hermetic¬ 
ally  .sealed  relay  features  three- 
stud  mounting  and  solder  lu>r  termi¬ 
nals.  It  is  designed  for  a  variety 
of  commercial,  itidustrial,  portable 
.ind  military  ap))lications  in  vari¬ 
ous  electronic  etpiipments.  The 
enclosure  will  accommoilate  three- 
ampere-rated  relays  in  contact  com¬ 
binations  up  to  and  including'  t 
pole-double  throw.  .Measurements 
are  1  ■.*  iti.  X  1 .  in.  x  1  iXi  in.  hijjh. 


Atiinirr  kit 

Si  IKNl  K  KIT.S.  I.TIt..  .>.‘)U  Holly¬ 
wood  H.vd.,  Hollywood  2S.  Calif.. 
h;is  developed  the  .Searchma<ter  Kit 
containing'  everything  needetl  to 
assemble  a  hi^'h-ipiality  (leiirer 


ELECTRONIC  INSTRUMENT  CO.,  Inc 

276  NEWPORT  STREET.  BROOKLYN  12.  N.  Y. 


tf**  fmort  •ngin««f'in9  tant*  to  rut  your  test 
equipment  costs  without  sarnhriiig  quality. 

That’s  why  more  engineers  than  ever  before  ar* 
building  their  own  precision  instruments 
with  EICO  Kits. 

Por  top-notch  loborotory-procision  oquipmont, 

EICO  gives  you  the  newest  efficient  designs  aiul 
circuitry  and  the  finest  quality  brand-name 
elec  tronic  and  mechanical  components.  Eac  h  EICO 
Kit  IS  complete  with  pre  punched  chassis,  cabinet 
and  etched  panel  For  rock  bottom  cost,  you 
do  the  simple  assembly  in  one  easy  evening  with 
the  EICO  simplified  instructions 

EICO  Kits  and  Instrumonti  are  acclaimed  and 
used  by  the  top-flight  universities,  schools  and 
original  equipment  manufacturers  from  roast 
to  coast  the  complete  EICO  line  of 
superlatively  engineered,  handsome  VTVM’s, 
scopes,  tube  testers,  signal  and  sweep  generators, 
etc  at  your  favorite  jobber  TODAY  Ask  him 
about  the  EICO  AfaAe-CtxW  Guarantee  the 
strongest  guarantee  in  the  Industry'  Wnte  NOW 
for  your  free  latest  Catalog  E 

••  Wptf  Com# 


mcm 


I  VKirani  Inks  VtlHiwtti 
I  EMtl  221  E.  lit  t71.«S 
ni  IhMo  •Ott  t49«S 


I  Hqli  IsHot*  frokt  j 

M«4cl  NVP  I  U  VS 


Dtivit  tf  Sifiiel  GtAffoter 
Motffl  Its  K  Kit  $39 

a«4e  )i)  fartam  St 


.  L 

■  I 
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1309  Seventh 


Sttni  your  tiefironic  control,  corrimunicot$oni  or  oppltonco  wir 
ing  $pecihcotiont  toe  o  rtcoenmtr^ded  solutiort  by  our  enginotfS 


rOft  A  TRIAL  OROU  OR  A  CARLOAD  coeiiuit 


THE 


LEWS 


ENGINEERING 


CO 


NAUGATUCK 


CONNECTICUT 


BOWSERhc 

Refrigeration  Division 

TIIITVIiil  •  CONN. 


Com|K»nv 


•M  tmtereete^  $m  meettno  fM#i 

l»*44»d  SertU  me  mete  tmtetmeHiee 


C.t, 


Building  equipment  to  teit 
products  under  conditions  of 
high  and  low  temperature,  high 
altitude  and  relative  humidity  is 
Bowser's  business.  Becouse 
Bowser  units  can  simulate  oil 
conditions  found  on  or  over  the 
earth,  such  tough  Govt,  specs  os 
USAF  4I065  B  con  be  taken  in 
stride.  All  Bowser  units  ore  self- 
contained  and  will  maintain 
preset  conditions  automatically. 

Why  4M't  irev  ret*  ee**nr*e*  *1 
••wMr's  leaf  Mmtl  rfc* 

ceupe*  eewt 


'Wr*SL^‘^  electron  tube  WACHINI 


November,  1950  —  ELECTRONICS 


KAHLE  custom  builds  mo 
cl.ii.es  to  moke  ttie  eioct  tubes 

,ou  require— trom  b.q  20 

,0  tmy  sub  mmioture-trom 

loborotory  types  to  tbose  tor 
highspeed  production  Rohle 
puts  eoch  unit  through  e.hous 
t„e  trial  runs  m  our  plont  to 
assure  trouble  tree  operot.on  i" 
yours 


aI38d  Button  Stem  Machine 
tor  Sub  Minioture  Tubes 

ifioulO.  on  erery 

.  r.rnnf'in'd  'otr^  f .o.., 

S  H,’Jd  Ul.  r'^v.ll.hl. 

r  oytomolK 


rtiwrescent  lamp.,  photocells, 
glos.  products 


iillationi  imited 

our  n«o  cololoo 


North  Bergen.  New  J.r.ey 


Check 


the 


spec 


YOU 


have 
to  meet 


this  isn't  a  new  design 
FOR  A  PRETZEL 

But  if  you  have  a  device  that  requires 
a  heating  unit  in  this  shape,  try  our  flexible 
asbestos  insulated  unit  Write  us  your  prob¬ 
lem,  we'll  gladly  supply  trial  samples  and 
cost  estimotes. 


HEATING  UNITS  M 

HEATING  ELEMENT  ^ 

RESISTANCE  M 
LINE  CORD  I  r  ? 

] 

THERMOCOUPLE  WIRE  ' 

ASBESTOS  LEAD 
&  FIXTURE  WIRE 

INSULATED 
RESISTANCE  WIRE 

FIBERGLAS  ! 

INSULATED  WIRE  | 

WIRE  TO  ANY  | 

SPECIFICATIONS 


1* 


1 


loiinter  capable  of  detecting  tM)th 
la-ta  and  tramma  radiation.  Kach 
.•*et  includes  tul>os,  batterie.s.  re- 
.■•i.stors,  capacitors,  .scx-kets.  ty|H* 
SK-1  tieijrer  tube,  head.set  and  a 
metal  ca.-^e  9i  in.  \  4  in.  >.  in. 
A  radioactive  specimen  is  also  in¬ 
cluded  for  demonstration  purposes. 
Price  is  $29.95. 


■Amkru  an  Tki.kvision  i  Radio  (’o.. 
200  K.  4th  St.  Paul.  Minn.,  an¬ 
nounces  a  line  of  siiiK*rheavy-duty 
inverters  for  operation  on  d-c  input 
volt.ipes  ranv'inp  from  ti  to  220  \. 
havinp  output  of  110  v  a-c  6o  cycles 
at  capacities  ranpinvT  from  175 
Watts  to  1.000  watts.  The  line  is 
designed  especially  for  heavy-iluty 


INSTRUMENT  COMPANY. 

Ut5  $0.  CUiKtON  ITtllT*  PCNVIR  COlOIApO 


a 


ei's,  television  sets,  portable  trans¬ 
mitters  and  similar  electronic  and 
electrical  eipiipment  within  the  out¬ 
put  capacity  ranpes  indicated. 


I  raii!sforiii«‘r 

CiKo.  .Stkvkn.s  .MtXl.  Co.,  lN(..  Chi- 
lav'o  20.  III.  .\ew  transformer 
wiruler  model  27S  will  multiple- 
wind  power,  audio,  automotive, 
lluorescent  ballast  and  similar  types 
of  coils  up  to  '.t-in.  o.  d.  I'nit  has  a 
si-rew  feed,  assuring  accurate  mar¬ 
gins  by  eliminatiiiK  the  possibility 
of  oviMTuns.  Mandrids  up  to  20 
in.  lonp  may  be  used  for  maximum 
economy.  Thirty  or  more  coils  can 
lie  wound  simultaneously.  .Ml  turns 
are  accurately  registered  by  a  O-in. 
full-vision,  clock-face  dial  counter. 
Hijfhly  polished  wire  ^uide  rollers 


OSCILLOGRAPH 


NEW  HIGHS  IN  RESOLUTION  are  obtoined  by  this  new 
oscillograph  because  of  its  unusually  HIGH  FREQUENCY 
RESPONSE  and  HIGH  CHART  SPEED... designed  for  record¬ 
ing  fast  transients  ond  continuous  phenomena. 

tREOUtNCV  RESrONSE  0  to  100.000  cycUt  p«r  Mcend 
RfCOffOS  vp  t«  1000  H.  lonp  ot  wp  t«  400  p«r  Mipiid 

ffICORDS  wp  !•  to  ft  long  •«  tpoodi  up  to  6000  tiKliot  por  tocond 
WRITING  SRflO  obovo  100,000  inchot  por  Mcond 

Note  these  additional  unusual  features. 

•  Six  elements  wUh  convoniont  intorchongooblo  Ions  fttogot  Tof 

1,  3,  or  6  trocot  on  twtl  width  of  chart. 

•  INTERCHANGEABLE  RECORD  MAGAZINES  for  CONTINUOUS 
RECORDING  on  tirip  chort,  oithor  6  inchot  or  35fnm  in  width  up  to  1000 
foot  in  longth,  DRUM  RECORDING  for  ihort,  high  tpood  rocordt,  ond 
STATIONARY  CHART  for  vory  thort  Irontiontt. 

•  PRECISION  TIMING  EQUIPMENT,  tuning  fork  controllod,  fof 
1 -millitocond  or  lO-milliiocond  timo  linot 

•  Cryttol-controllod  Z  AXIS  MODULATION  for  1/10  millitocond 
timo  mark*. 

•  QUICK  CHANGE  TRANSMISSION  for  inttonionoout  toloction  of  16 
rocord  tpoodt  ovor  o  rongo  of  133  to  1. 

•  AUTOMATIC  INTENSITY  CONTROL 

•  CONTINUOUS  SWEEP  OSCILLATOR  which  pormitt  viowing  ot  woll 
ot  rocording. 

•  Sirtgio  putto  LINEAR  OSCILLATOR  for  rocording  trontiontt  on 
itotionory  film  Tho  rocord  con  initiot#  tho  frontiont  to  bo  rocordod,  or  tho 
trontiont  con  initioto  tho  rocord. 


Soch  rocording  olomont  it  o  comploto  unit,  IwNy  houood. 
which  con  bo  inttonHy  intortod  Of  romovod.  Rocording 
olomont  confotnt  high^inlonttty  cothodo^roy  twbo,  ond 
both  AC  ond  DC  omplifiort.  Control  ponol  it  locotod  on 
owttido  ond. 

FOR  FURTHER  INFORMATION,  WRITE  FOR 
BULLETIN  2  Gl  -G 


NEW  PRODUCTS 
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Spiral 

Wound 


PAPER  TUBES 


ANY 


\Mm  tiiA 
l^oUeinwtj 


A50  ^ 

♦rO«^  •  ^o' 

i/i'  to 

♦rot"  — 


If  pays  f<>  check  your  re(|uircments  with 
l*AKAM<)l  N'l  hreausc  y*»u  E'cnefil 
Irom  I*  \  K  A  M<  H  N  I  N  coi 2  -  proved  tirst^n 
and  ionstruiiion  — vast  ranicc  of  stock 
arl>ors>-widr  rapcrirnce  in  engineering 
«|>eiiat  itd>es*  Hi  1  >irtec trie. ■  Mi  Sirengih 
Kraft.  Iivh  l*a|>c‘r,  Hed  Ko|>e.  or  any  com- 
hinafton  wound  on  automatic  machines. 
Icderanies  i  ooj*. 


1  An; 


CRAPHALLOY 


for  extraordinary 
etertrirai  performance 


AlSOt  Shrii»4i  ti4i$fuJ  Kraft  paper  tuhin>( 
llr.inl  thrilji  liirmt  jn  <>lhc>i«c  tximl 
l>«i«rrii  (hr  I.Miin.iiitni  M>\»luirly  inois- 
lure  rr«i«unl 


Paramount 


PAPER  TUBE  CORP. 

616  Lafay*t1«  St.,  Port  Wayno,  Ind. 


THt  SUPRIME  BRUSH 
AND  CONTACT  MATIRIAl 


/  /'dAr  r  I  tthtnftf-n  tht  /  futriiul  tnjm  t/p  y 


!N  BRUSHES 


for  high  curronf 


SIMOLI 


•UTTIRPLV 


Acctppwuwtad  davifit  aioanawo  cauMl 


GRAPHITE  METAIL  Z  NG 


CORPORATON 


1SU  NEPPERMAN  AVENHE.  TONRERS  3.  NEW  TOM 


1.  r.  JONNfON  CO.  WASiCa.  MINNitOTA 


SEND  THIS  COUPON  TOD  A  Y! 


NEV«  ^KODUCn 


iirt‘  ball-lM‘arin);  mounted  for  free 
runnin^r  Traverse  is  ((iiiekiy  ad¬ 
justed  from  1  H)  in.  to  t'>  in.  Unit 
is  powered  with  a  varial)le  siwetl, 
uniform  tonpie  ?-hp  motor  with 
foot-treadle  eontrol. 


\ni|iliti«‘r 

Km  1. ami- Horn;  ('oki*..  :5r>2:{  .Xddisoti 
.“St..  ('hiia).'o  IS,  III.  .Model  I'.Uti 
(iii-i-n  tiiTii  amplilier  is  rated  lii 

watt'  at  .*>  pi  r.fiit  or  le'S  harmoniv 

distortion  me.i'uri'd  at  luo.  1‘MI 

and  ."(.tioit  cMie'i;  2il  watt-  pe.ik 
output.  Kre(|ueiu>  re'poiiM-  is  • 

I  (It),  t't  to  2it.0)Mi  ,p'.  Output  im- 
peilancf'  .lie  1.  S.  lt>,  ‘Jo't,  )  “•• 
\oltsi,  ."itHt  ohms.  Ciain  character¬ 
istics  are  a-  follows:  For  the  mike 
KM  dl)  (2  mey  )  ;  1 17  dli  i  liMt.oou 
ohni'i;  117  dh  i  l-Mi  ohmsi.  I’hono 
S.‘>  (III  mev>.  Voltav'i'  re- 

(piired  for  rate)!  output  is  as  fol¬ 
lows:  hirrh  impedance  input 

O  llll].');  low  impedance  U.IHMIl  . 
phono  11  1  V, 


THE  HIGH 
FIDELITY 


Electronic  doto  and  test  sounds 
now  are  recorded  for  comparison 
and  future  reference  on  low-cost 
Magnecord  tape  recordings.  Be¬ 
cause  Magnecordings  capture 
the  data  as  it  happens,  there's 
no  human  error — no  lost  time 
.  .  .  Records  faster,  cheaper, 
more  accurately' 


PROFESSIONAL  TAPE 
RECORDING  EQUIPMENT 


NOISE  ANALYSIS  VIBRATION  TESTS 
SOUND  IMPULSES  telemetering 


HIGH  FIDELITY— 50  to  15  kc 
...  No  other  recorder  offers  such 
wide  response  at  such  a  low  price. 
Special  models  for  your  special 
needs  Write  for  specifications 


Send  me  farther  informotion  on  Mo9necofder 
tope  reeofdiiigi  tor  indostrioi  ines 


a\r-Slia|iiii^ 

llrKK.'IHKJ-  1.AK()K\T(>K1K.<.  P  (I  H.iX 
7ii.  Concord,  .Ma'.-).  .MikIcI  1-U 
l.alimarkcr  i'  a  wav«‘->hapiny'  de¬ 
vice  for  producing.'  timinj.'  marks  in 
c-r  oscilloyraph.v.  It  converts  a 
sinusoidal  input  of  up  to  2il  volts 
rms  into  a  series  of  sharp  unidirec¬ 
tional  ptil.ses.  .Approximate  charac¬ 
teristics  are:  pulse  duration,  one- 


Nome 


Componv 


Address 


See  How  "Sound"'  Research  Can  Help 
Improve  Your  Product! 
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Niw  MOOUCTS 


third  of  a  i-yri*- ;  pulse  amplitude 
one-half  of  the  rms  input  voltajre 
fre<|ueniy  ranjre,  2.')  cycles  to  1  me 


High  Sensitivity  .  .  Logarithmic 


AC  VOLTMETER 


40  MICROVOLIS  TO  500  VOLTS 


fttnfo  \Now\  Model  47  Voltmctrf  bemQ  u%«d  to  trtt 
Cem|Hlt«  Of  Spc'ry  Gyrotcope  Compony  Inc 


SELF  CONTAINED 
ALL  AC  OPERATED  UNIT 


citrcmely  tensitivc  omplitier  type  inttrumcnl  that  tcr>cs 
lultonrouoly  at  a  voltmcfcr  and  hiqh  9ain  amplitier 


•  Accuracy  "l**o  from  15 
eyelet  to  30  kc. 

•  Input  impedance  1  megohm 
plut  15  uuf.  shunt  capacity. 

•  Amplifier  Gain  25000. 


Alto  MODEL  4S 
WIDE  BAND 

voltmeter 

0005  to  500  Vollt' 
5  Cyclet  1600  Lc 


A  few  of  the  many  uses 


•  Goin  and  irequeno  meastitr 

menfs  for  oil  types  of  audio 
equipment 

•  Densitpmetnc  measurements  m 

photography  ond  film  produe 
tion 

•  Liqht  tiut  measurement  in  con 

tunctfon  with  photo  cells 


e  Output  indicator  tor  micro 
phones  of  oil  types 
e  Lou  level  phonoqroph  pichups 

•  Accelcrotion  ond  other  vihrotion 

mensurmq  pickups 

•  Sound  level  measurements 


Write  for  Complete  Information 


INSTRUMENT  ELECTRONICS 

•17  Glenwood  Street  Little  Neck,  L.  I.,  N.  Y, 
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TELEVISION  EQUIPMENT  CORP. 

238  WILLIAM  ST.,  NEW  YORK  7,  N  Y 

,N  'Hf  AMfAS*.  \  soci*  CO  vio  0’'aa.'. 


.  .  .  full  of  helpful, 
factual,  cost-saving 
information. 


X 

X 


CO/IS  Yoifr 


It  mo»Hi#o<turt  of  R  f  Co«lt  O  “tf»p  /  V 

child  op^rohon  in  yoor  ploni*  Do«t  if 
tvod  to  tnorlod  up  production  bocouto  / 
of  inad«quot«  faciiit«*t  ar>d  •ndloti  f  \  \ 

»ng.n*«rir>9  detoil^  if  tO,  Clippord  In  \  / 

ftrumenf  Laboratory  con  h«lp  you  Out  >n  XJ  I  1  ^ 

Now  at  yOur  ditpotol  •%  efficient  new  1  MV  / 

high  speed  COil  winding  equipmem  of  A 

Our  own  design,  plus  o  staff  of  p'cduc 
tion  ond  control  techmcions  schooled  in 

loborotory  accuracy  We  deliver  the  ^ 

quality  coils  ond  sub  assemblies  you 

want  when  you  want  them  with  a  minimum  of  rejects,  fuss  ond 
bother 

Call  on  us,  like  many  of  the  biggest  nomes  tn  radio  and  television 
today,  to  free  your  production  facilities  for  more  important 
work  For  intelligent  help  and  o  prompt  quotation,  mail  your 
requirements.  r>ow.  to  Department 

CUpparJ 

INSTRUMENT  LABORATORY,  INC. 

1  125  Bank  Street  CirKinnoti  14,  Ohio 

M  A  N  u  I  A  c  r  u  *  f  *  s  or  *  r  co/is  ^ 
AND  rifcreoNic  louifMiNT 


WRITE  FOR  YOUR  FREE 
COPY  TODAY.  ASK  FOR 
BULLETIN  20. 


12  MC  OSCILLOSCOPE 


MODEL 

T-60I-A 


•  ir  TUIII  INClUOItW  1"  CRT. 


It's  J  storcliouNf  of  fads 
aiul  data — 28  pages  of  use¬ 
ful  inforntation  bv  the  orig¬ 
inators  of  EASY’-H.O  and 
SII.  FOS.  Tells  VXHHRF 
and  IIOXX’  to  use  these  sil¬ 
ver  brazing  alloys  to  the 
best  advantage;  shows  mans 
time  -  tested  applications; 
describes  fast  brazing  tech- 
nitpies;  tells  how  you  can 
speeil  up  production  and 
fjif.  It's  a  "must"  for  all 
w  ho  design  or  produce 
metal  assemblies. 


Newt  A  le^  ^MelHy  ■wglimr't  ■<cM»«cey»  cena- 
hkatwi  Ail  tiw  fa«tii>««  •<  •  ieitre 

nut  to  ceeventoal  tin,  light-wtoflil,  tow 
ceM  WHl.  Cew^ar*  hoUtn  I*,  totow  wMi 
nWli  many  Hni  Itw  •ricel 


»  to  MIlUVOlT  SINSmVITT 
»  II  MICACYCll  lANOWlOTN 

•  DIFUaiON  PUTfl  AVAlUIlt 
ON  TIkAIINAl  lOMO 

•  CONTINUOiniT  VMIAIIE 
MUIIATOR 

•  twill  MACNIFKATION  I  TIMIt 
tOtflN  till 

•  COOO  TtANtIfNT  lltPONtI 

•  TRIlO  AND  PROVIN  CIRCUITt 

•  CRT  CAIIMATION  GRID 


WRITE  FOR 
SPECIFICATION 
DATA  SHEET  E 
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COMPLETE  WITH  LOW  CAPACITY  PRORE 


USY-no 


siL-ros 


/ 


SV'^Lj 


H\M>V  X  HAKMAN 

•  3  FULTON  ST.,  NtW  YO«K  7,  N.  Y. 

A^WpiRr  •«  ee.fW.^«ll  Cltl^R 


nn  n 


i 


wWS 


P  R  E  C 


SION 


RECORDING.  WITH  THE 


The  Model  205  Variplofter,  highlighting  accuracy,  speed,  and  versotility, 
brings  to  industry  and  laboratory  a  new  tool  with  a  wide  field  of  application 
This  instrument  will  present  on  a  30  inch  square  plotting  surface  o  precise 
graphic  representation  of  one  vorioble  as  a  function  of  onother  variable, 
requiring  only  that  the  variables  be  expressed  by  d  c  voltages 


ACCURACY 


SENSITIVITY 


Th#  tfofic  occMfocv  05  perernt  ot  tuM  %colc  at  70  f  The 
dynamic  occMfOcy  overoaet  05  percent  ot  full  «caie  ply%  the 
fttafic  accyraev  at  a  wntinq  %pced  ot  |i)  inche«  per  «eeond 


RESPONSE  The  moiimum  pen  ond  orm  accelcrotiony  ore  350  orwl  150  inches 
per  second  «ayored,  respect  vely  Slewing  ypeedv  ot  both  pen  and 
ornt  ore  10  inchet  per  teeond 

The  VaripU-tter  ma>  br  oiioptcd  tor  spccal  use  by  the  addition  ot  occcssones  selected  trom 
our  Nfondurd  'me  such  av  multiple  rorioble  con«rryion  kits  lou  dntt  d  c  ampiitiers  analo9 
computer  componercts  or  componercts  desi9ned  tor  your  vpecittc  need 

YOUR  INQUIRIES  ARE  CORDIALLY  INVITED 


ELECTRONIC  ASSOCIATES,  INC 

LONG  BRANCH  NEW  JERSEY 


nates  the  usual  spiMiliiijr  anti  reel- 
inif.  The  sleeses  tan  Iw  telesiiiped 
s()  that  a  21  hour  lo/  can  he  liletl  as 
a  fompai't  unit.  Tests  indicate  that 
thev  will  retain  the  record intr  in- 
dftinPeh . 


1’  K  Mxi.i.okv  &  I  II..  lN(..  North 
Tarrytown,  N.  V.  Tv|ie  KM-IC 
nieicurv  A  liattery  is  suitahle  lor 
a|>plii'ation>  in  miniature  radios, 
heariny'  aids,  meters.  instrument.> 
and  pi-nliydit.'.  .\t  a  current  diain 
id’  2.">o  ma  service  life  is  inilicateii 
to  he  a|iproximately  !<•  hour',  de- 
petidiny'  u|)on  leipiired  minimum 
xoltay'e  It  lui'  an  extremely  con¬ 
stant  soltay'e  di.sihary'e  rate,  loiiy' 
shelf  life  and  resistanei'  to  ex- 
trenu''  of  temperatui'e,  {iressure. 
she,  k  and  humiditx . 


r  !oiiiil<‘r  I  :i«‘lionirl«-r 

Por  i  KK  ISSTKt  MKNT  Co..  I  M  ..  1  1 
latter  .Mill  Koad,  (inait  .Neek. 
N.  ^  .  alinoanees  it'  nevx  eleitrollie 
I  o  mier  tai  hometer  for  hiy'h- 
ai.urai>  rexo'ution  and  frei|aeiu,\ 
mea'  iremellts.  Thi.'  unit  can  he 
ii'ed  'll  mea'Urii  f riii|uencie'  up  to 
loa.ooo  ,  y.  le-  with  an  accuiacy  of 
I  1  I  \  I  le.  The  m  ''lament  'iim' 
I  the  n  imiiiir  derived  t  rolll  the  'O  ilce 
j  heinv'  mea'iired  duriny  a  preci.'ely 
1  e'tahli'hed  time  interval  of  o.l')  'ec. 
;  the  interval  heiny  d>-tt  rmiiuni  hy 
1  touiitiny’  •■|ii.iMii)  cycle'  of  the  lii'i-ki 
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*  Sylvenia  llactric  Tl  tuba  thawing 
Matai  gailitt  laata  and  in  patitian 
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The  properties  —  electrical  and 
physical — which  make  Metex  Elec¬ 
tronic  Gaskets  effective  in  this,  and 
other  demanding  HF  and  UHF  ap¬ 
plications  are  due  to  their  being 
made  from  knitted  (not  woven) 
wire  mesh  The  hinge-like  action 
of  the  knitted  mesh  permits  con¬ 
trolled  resiliency  of  the  finished 
gaskets.  These  can  be  die-formed 
to  close  dimensional  tolerances, 
when  required.  There  is  practically 
no  limit  to  the  metal  or  alloy  which 
can  be  used. 


NTJIL  MrC  CO 


Dapt.  R  K>  Eoft  40Hi  St 
NEW  YORK  16,  N.  Y 


4  watts  *  100  to  ItKMSO  mogohml^ 


(4>r  ustr  As  (Xiuniijl 
diMvjcrs  in  hi^h  \ol(a^r  rkitro- 
suii«*  >:rnt:rat»>rs  hitr  hoX 

KvM'XiorN  hj\r  nun\  ihara<itri% 
tiis  partuularU  nc->:4tive  icni- 
(H-racurc  ami  \olta^:i* 

^uhiih  n.aktr  ihrtn  suiiahlr  (t>r 
oihrr  ht^h  \ol(a^r  appluatton>. 

llu-v  arc  ionMruiU4i  nl  a  mix 
Hire  nt  nuicrial  aOvl 


hituicr  maiic  b>  a  priHcx't 
a't>urcH  aiicquaitr  nnrihaniial 
xtrcfiK^H  and  durahihiy.  I'hix 
nuicrtal  is  non  h\>:r«>x4(>pi4  and* 
(hiTctorc.  moisture  •  resistant. 
The  resistors  are  also  loaied 
with  (icnrral  Heitru  Dn  tilm 
whiih  further  pr«>teits  them 
acainsi  humidit>  and  also  sia- 
hili/es  the  resistiirs. 


WRITE  FOR  BULLETIN  4906 


It  ^ives  iiimpleie  informatmn  on 
S.S.W  hite  resisi«»rs.  \  free  tops 
and  prue  list  ssill  he  sent  on 
request. 


CRYSTAL  GAZING 
ELECTRONICS  STYLE 


There's  no  room  for  "9ucss  work*"  in  the 
moniifocture  of  crystals*  That's  why  so  mony  so 
often  specify  JK  stobiliied  crystals  when  they 
wont  to  be  sure  of  utmost  dependobihty 


Hoppily.  this  preference  for  the  be*vt  costs  no 
more  You.  too.  will  be  pleasontly  surprised  to 
find  that  The  James  Kni9hts  Company  can 
furnish  you  outstanding  quolity  at  modest  cost~ 
in  single  units  or  production  quantities 


“We  have  found 
Metex  Electronic  Gaskets 
excellent  for  HF  currents 
inexpensive  to  assemble.’ 

lloctru  Freiiuits  Inc. 


Sylvania  has  been  using  Metex  gas¬ 
kets  for  over  a  year  as  conductive 
shields  for  their  TR  tubes  used  in 
radar  and  micro-wave  ranging 
equipment 

To  quote  their  experience:  “We 
have  found  Metal  Textile  knitted 
wire  gaskets  excellent  for  conduct¬ 
ing  high  frequency  currents  with¬ 
out  boundary  arcing.  The  gaskets 
are  resilient,  and  yet  do  not  deform 
too  readily.  Best  of  all,  the  ma¬ 
terial  is  inexpensive  to  assemble 
through  soft  soldering  techniques.’’ 


If  the  equipment  you  are  manu¬ 
facturing  or  designing  requires  a 
resilient  conductive  or  shielding 
material,  our  engineers  will  wel¬ 
come  the  opportunity  of  working 
with  you.  A  letter,  addressed  to 
Mr  R  L  Hartwell.  Executive  Vice 
President  and  outlining  your  re¬ 
quirements.  will  receive  immediate 
attention. 


METAL  TEXTILE  CORPORATION 

*41  lAST  riRST  AVI.,  AOSIUI.  N.  i. 


JK  STABILIZED  H17 

frequency  ronqc  200  kc  to  100  me  Th«  pin  tpocing  it  tuch 
fhot  two  wnitt  con  b«  mounted  in  o  loctol  tocket  A  smoM  ei 
tremely  light  weight  hcrn^eticoily  teolcd  unit  Mo«4ture  ond  dutt 
proof  Designed  especially  for  ute  where  tpocc  it  ot  o  premium 
The  cryttoi  it  pioted  ond  wire  mounted  Will  ttond  moatmum 
vibrotfon  Pin  diometcr  of  the  Ml 7  it  OSO 

The  M17L  o«d  the  HI7W  ore  otso  ovoiloble  in  the  some  fre 
Quency  ronge  cicept  thot  the  HI7L  hos  o  pm  diameter  04)  ond 
the  H17W  hot  wire  leodt 


SANDWICH,  ILLINOIS  ' 


META  PLAST 


Hovi.nyi 


/nt*'uni«nf  Pan^t 


Sp#<>a/  Commw»o»of 


that's 


the  easy,  proved  way 
to  combine  conductor  and 


non-conductor  IN  ONE  PIECE 


to  simplify  electronic  designs 
and  assemblies 

to  increase  metals' 
corrosion  resistance 

to  cut  production  costs 


Mcfol-Plored  Plottict  combine  tbe  i|ualities  ot  metals  as  conductors  ond 
plti’.lKs  os  msulai  'fs  t  I  serve  a  wid**  voru-ty  of  unujue  purpijses  unfultill 
ut.le  t  y  o  single  rnoleriril  In  ony  opplicotion  where  intricole  shapes  ot  con 
du<  lur  and  insulotiir  or  fhin  layers  ot  metol  ore  needed  Metal  Plated 
Plastics  have  proynl  e«tremely  useful  Typicol  exomples  ore  radar  piping 
printeil  Circuits  s(>r-f  lol  cummutoti  irs,  slip  rings,  shieldecj  housings  loop 
inlenme  oirplune  onlennoe  Fariday  shields,  condensers,  instrument  panels, 
wove  gullies  pie/'  elM trie  crystals.  Contacts  tor  electncol  leads 


TKr  Metoplost  Proent  elr-c tr-  plotes  a  .mooth  non  porous  metal  cixtfing, 
in  any  thickness  on  non  coniluc live  surfaces  Any  metol  con  tie  useil  to 
enhance  the  vitirotion  and  lerrHX'rafure  resistance  and  dimensional  stability 
■  ■t  the  plastic  Superior  corrosion  resistance  is  otifamed  by  eliminating  the 
In  rvyerallic  riHipU*  resulting  from  ploting  one  metol  over  o  dissimilar  mefol 


Physicol  Properties  of  Metol  Plotcd  Plottio  ore  limited  only  by  the  tirjse 
muteiiul  rtie  metal  di  1.1* 'sited  -ind  the  imcgmotion  If  is  possitile  to  pro 
dure  o  cipiier  plate  hosing  o  tensile  slrcmgth  ot  40,000  psi  ond  on 
el  mgotion  ^  f  vS'S.  Pl.iting  con  be  varied  to  give  o  soft  or  hord  deposit 
■  jnd  tiniytif'd  to  ony  type  surtoce  tfom  duM  motto  to  high  prslish  Atisorpticsn 
t  oils  st'lvenrs  ond  miiiyture  is  eliminofed  by  the  contmucus  metol  film 
pieventing  swelling  ond  ilist  'rti. -n  ot  prjrts  Tem^H’roture  resisfonce  is 
eiten.led  40  *»0  dc'gu'es 


Metoptost  Silver  Conductive  Points  esi>er  nilIs  i'lmtsiunded  t^'r  oM  print 
'iig  si'rayinc)  ori'l  (loinling  priK'esses  ore  avoiloble  in  o  wide  voriety  . 't 
*  iimulos  They  cimyist  ot  o  loCiluer  vorniyh  or  i  ther  ciXttmg  medium 
virotning  a  Mlyi*r  p.  wdi-r  in  voriiius  percenfoges  They  ore  evcellenr 
os  t'-gti  C'inducr.ve  notingy  and  os  t  oses  t  'r  electroplating  There  s  no 
w  .riy  .itv.ut  c  irtosion  pr.vlijcls  as  tbe  pomf  films  dry  oil  corrcjsiun  prod 
Ill's  f  silver  'sulfides  .  blur  ides  etc  orr*  g  s  si  Ci'nducf>'rs  These  pOinT'i 
-ire  '.1  I's  rt'e  tfi'v  'unre  Write  t  vloy  t  'i  Bulletin 


NIW  fROOUCTS  ccontinued) 

crystal  oscillator  contained  in  the 
unit.  This  reading  is  disjilayed  on 
a  direct-readintf.  four-diktit  elec¬ 
tronic  counter  usinv  ten  neon  ktlow 
lamps  for  each  dijfit.  After  each 
measurement  and  display  jH-riod, 
the  in.strument  automatically  resets 
and  recycles.  The  display  time  is 
adjustalile  o\er  a  periiwl  of  from 
•  1.5  to  4  .sec,  or  can  he  set  to  hold 
the  ctiunt  indefinitely  In  addition 
to  the  electronic  counter  reyristra- 
tion  of  the  measurt'd  freiiuency,  the 
unit  also  includes  a  count-rate 
meter  that  can  U*  used  when  an  un¬ 
known  freipiencv  source  is  hein^r 
adjiistt'd. 


Iii<lii«lrial  <  Krilliiu<-o|M' 

WXTKKMAN  I’KOPlfTS  (it..  1 NC., 

I’hiladel|ihia  25.  Pa.,  ha.-,  announced 
model  S-14-.'\  lli-(lain  industrial 
I’lK-kef scope  wei/hillkT  12i  Ih  and 
featurimf  an  amplifier  scMisitivity 
of  Itl  mv  rms  [ht  in.  Its  utility  in 
examininkr  low-level  aperiodic  elec¬ 
trical  impiiisf.s  is  evidenced  hy  its 
lineari^ed  time  base  continuously 
variable,  either  repetitise  or  tiijr- 
jfered,  from  <1.5  cps  to  50  kc.  Fidel¬ 
ity  is  within  2  db  from  o  to  50  kc. 
Internal  sine-wave  calibration  of 
trace  amplitude  is  pruxided  and  at¬ 
tenuators  and  krain  controls  are  non- 
frei|uency-discriminat  iiikr. 


Literatim* - 

Capacitor  Itulletin.  Cornell-|tu- 
bilier  Klectric  Coip.,  .'south  Plain- 
field.  N.  il.  lUilletin  NI!-158  deals 
with  the  t.vpe  l.N’  series  of  automo- 
ti\e  vrenerator  and  railio  noise  ca- 
jiacitors.  It  describes  their  oiif- 
sfandiinr  features,  |■atin^.>■s  and 
dimensions,  and  use-. 


U  Your  Problem  '  in  l-v 

I’’  ,,  f  Vf*  itflo'.t  S'Ki*r 

v’u  '  ♦  its  iH'y, it'll  ties 

Send  Ut  Your  Blueprint  or  Plotfic 
SompU'  m.  il»*t|  ,1  rT'(K*’'ir»etl  t  »r 
4.-  ijii  «•  ^  lotr  t 

S(H**  '♦  tvlti  »'S  'P'  QMV  iiU-'Jlttttt, 

'»  4.t  ■•'.Jii'i,  .P't.  '.I-,  r'  .  f 

I  }  ttg.lti' 


9  IT  37tb  A«e  Lon^  Ulond  Cit>  1,  N  Y 


•  pi’Ciol  OppiiC  lt  'fy  kt  the  Vrtaplast 
tfvp'  I'  jip'f  '.'ijtline  'T  t  I  iis  We  tl 


PROCESS,  Inc. 


Parts  A  K(|uipment  <  alalou.  Radio 
Shack  Corp..  ItiT  Washiiikrttin 
.St..  Huston  H,  .Mass.,  has  just 
published  its  I'.t.'il  cafalokr  of  elec¬ 
tronic  parts,  complete  eipiipment 
and  kits.  .Major  sts  tions  of  the  172 
paktes  include:  test  and  s.n-vice  in¬ 
struments,  piiblic-address  and  hik.'h- 
tidelity  music  systems,  amateur 
radio  e'liiipment,  tubes,  transform¬ 
ers.  contUH'tors.  wire  and  cable, 
capaeitors.  resistors,  batteries  and 
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DUMONT 

RADIO 

NOISE 

SUPPRESSORS 


TO  INSURE 

PROMPT 

DELIVERIES 


DUMONT  ELECTRIC  CORP 


MitA  0*  (A^AOTOtS  fO«  (VllY  ItOOtlfMlHT 
301  DYCKMAN  ST  NiW  YORK  N 


Djmont  en9ineers  Kove  spared  no  eHort  or  skill  to  creote  o 
noise  suppressor,  tor  blonkin9  out  radio  interference  coused 
by  such  commonly  used  electrical  oppliances,  os  fluorescent 
Ii9hts.  refri9erators,  motors,  oil  burners,  fans.  addin9  or  t  roy 
mochines,  and  the  like  Interference  spreod  by  direct  radiation 
or  corned  over  MOV  supply  circuits  by  corner  current  oction 
con  create  disturbances  of  obiectionoble  proportions  for  qreot 
distances  Dumont  noise  suppressors  supply  o  low  impedonce 
path  to  qround  capable  of  by  passing  a  considerable  portion 
of  rodio  frequency  energy 

Write  for  Samples  and  Literature  today. 


"STANDARD" 

RECOMMENDS 

STANDARDS 


You  con  depend  on  prompt  deliveries  of 
UNBRAKO  Products  when  )rou  use  tfondord 
lilts 

For.  despite  stiortoges  stepped  up  demond 
ond  other  problems  of  the  emergency.  «e  ve 
been  oble  to  Seep  tuH  stocks  ot  UNBRAKO 
itondords  on  our  deolers  shelves  rcody 
tor  immediote  delivery 

And  thot  s  not  oil  Every  time  you  use 
o  sfondord  sire  UNBRAKO  it  represents  o 
substontiol  soving  over  the  cost  of  o 
spcciol  " 

Be  Sure  you  hove  our  lotrst  cotolog  of 
UNBRAKO  sfondord  products  Send  for 
your  copy  of  Bulletin  643  R  today 


SOCKET 


SCREWS 


AHH0444tcuu^:  AN  IMPORTANT  ADDITION  y 
TO  THE  i-l  FAMILY  OF  SEALED  LEADS-  y 

ti  ^  NEW  R  a.d  RR 
^  Q  SERIES  TERMINALS 


NEW!  irfYlOVilH 


UNI.TRUK"  HAND  TRUCKS 


^  A  confpletely  new  line  of  double  barrel 

^  terminals  that  provide  added  protection 

RR  60W  HP  against  flashover  without  any  appre- 
Cw'ieni  10  ompi.  ciable  increase  in  terminal  si*e.  The 

double  barrel  results  in  a  longer  leakage 
path  on  both  ends  of  the  terminal 
while  the  upper  barrel  increases  the 
mechanical  strength  of  the  terminal 
and  facilitates  soldering.  For 
information  call  or  write  today. 

Write  for  These  Descriptive  lulletins; 

•49  — Hormotically  SealoM  Termfuaft 

150  — Hormoflcafly  SoaloM  HeoMeri 

151  — •osktt  Type  Bushlafs 


Patunt 


•  R  OOW  PP 

Cwrroni  10  ompt. 


R  90  Tl 

wrr«Rt  oquol 
fo  (Oppor  lood 

^10  Ompi. 


model 

770 


SI 

ISTAWDMD  PRESSED  STEELCO^B 

m 

co«itinu«d) 


NiW  PRODUCTS 


Completes  300  TV  sets  « 
meets  daily  quota  (at  a  cost  off  ^4.70) 


It  i.-i  t'lft'  upDn 

written  reipH'st. 


Maunelif  I'liwtr  AmpliJuT'.  Ma^'- 
iH-tu's,  Inc..  Hloomfu'hl  A\e.. 
Hloomtifid.  N.  .1.  Ilullftin  No. 
10(10. i-M  t!'  i.'  an  H-pat-'c  folder 
containinj;  much  informative  data 
on  the  inn-cyclc  .scries  maifnetic 
power  amplifier.^.  Included  are  a 
description,  functional  operation, 
advantages,  applications,  e!e»trical 
data,  re.spoii-e  charts  and  t>|)ical 
schematic  circuits. 


.MIov  I  lata  Sheet.  Th<-  lliver- 
'ide  .'letal  Co.,  Kiverside.  N.  .1.. 
announces  a  new  data  sheet  that 
correlates  .AST.M,  Feileral.  .\rmy 
and  Navy  speciticat ions  w  ith  lo  dif¬ 
ferent  alloys  (d'  phosphoi  hroti/e. 
nickel  silver,  hery  Ilium  cojiper  ami 
cupro  nukel.  In  addition  to  i-orre- 
latiny'  the  five  sp,.,  ifu at’.on  svstems. 
the  new  data  sheet  yrives  >reneral 
characteristics  and  typical  uses  of 
the  ahove-mentioneil  alloy.. 


Kadialion  l.ahoralory  Kqiiipment. 
tielKUal  Klectnc  Co..  .'Schenec¬ 
tady  .\.  V.  .\  new  catalog' 
contains  condensed  facts,  pictures, 
prices  and  ordering  inform.it  ion  for 
over  thirty  spccial-piirposi-  eipiip- 
riieiits  f.ir  railiation  lalioratories. 
Items  .»iuh  as  radiation  detectors, 
particle  accelerators,  power  sup¬ 
plies  and  K'eneral  instruments  are 

listi'd. 


Capacitors.  .Astron  Corp  . 

•  irant  .\ve..  Hast  Newark.  -N.  .1. 
I  try  elect  rolytics.  molded  paper 
tiihulars,  oil  paper  capacitors  and 
the  new  'clf-healinyr  suhminiature 
nii'tallized  paper  capacitor  aiu*  illus¬ 
trated  ami  fully  covered  in  .  .italoy 
.\C-2.  .Also  treated  is  a  helpf.il  li-r- 
inv'  of  -tamiard  r-f  filter-  f.ir  air¬ 
craft  and  heavy-duty  apple  .it ions. 


Air  Expratt  j'o*’’*  on  all  tliuht.s  of  Si  lusl 
iilisl  .Airliiusi.  Shipments  keep  niovmi; 
around  the  il.s  k  sisssls  up  to  .'i  niihs. 
a  nunule  /- ws  rierav  1/  h.tndlini;  I’hone 
.■\ir  I'.xpresM  Itivision.  Kailway  Kxpnnie 
,\i;<  luv,  tor /ii.sf  Hi  tion. 

Air  Eipress  gives  you  all  these  advantages: 

World's  fadott  trans|>ortation  nietliod. 

Spaciol  door-to-door  tarvica  at  no  extra  cost. 

Ona-carrlar  ratpontibility  at!  the  wav 

11  50  citia*  wrvisl  dins  t  liy  .or.  air  nil  to  JJ.otNl  olT-airline  iMunta. 
Ixpariancad  Air  Expratt  ti.is  handlist  uver  It.'')  million  sliii'iiieiits. 


S4.70  —  and  a|»s  lal  pit  k  up  and  dehv - 
erv  iiiiludisr  l.<iw  .Air  I'.xpn-jw  ratm 
lover  d<M>r  lo.<|.sir  servue  More  ion 
Velllellt  e.iHV  to  use  hist  phone  tor 
piikup'  M.iiiv  low  coiniiiiMlitvt  riilin 
inelhs  t  InveMtlltate  I 


\  arialile  Transformer.  Ttie  Su¬ 
perior  Kle.tric  Co..  M.intioii  .\ve.. 
r.iistol.  Conn,  ha-  .ivaii.ihle  a 
folder  desciihiliyr  tile  llewlv  rede- 
-ixMied  I’o.vei'tat  variahle  trans¬ 
former  types  11(1  and  'Jl'i.  Dis. 
ciis-ed  ale  the  new  hrii-li  .I'-emlily, 
the  tiew  f  isitiyr  arranv.’em.Mit.  the 
tiew  c.i't  aluminum  termin.il  hoy, 
tile  new  coil  and  core  .le-iyui  and 
polarity  identification.  .\  ratiiiy' 
chart  toyether  with  circui'  draw- 
nips  of  individual  types  p.rniit  ea-y 


toHt  IfKlvd#  pick-wpond  dalivary  doof 
t«  door  in  oil  principoi  townt  ond  <ft*0t 


A  servicp  of 

Railway  Eiprots  Agency  and  the 


SCHEDULED  AIRLINES  ol  the  U.S. 
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JELLIFF 


^^^1014  OAK  STREET 
ROSEUE,  NEW  JERSEY 


LEKTROMESH 


WITH  YOUR 
PRESENT 
COIL-WINDING 
MACHINE! 


THE  UNIQUE  SOLID-METAL  SCREEN 


Distin^nishtd  for  its 


l.li-ctr«)-ilf|v>sitid  in  purt  a>p[Hr,  piiri- 
nickel,  or  nickcl'On-eo|ipi r  in  rii;ul.ir 
coninuTci.ll  proiluction  with  lonntc  from 
2S  to  KKl  per  inih  in  Iciijilhs  up  to  KKl 
fi.-ct  and  uidtlic  up  to  iiuhcs  with  tol- 
crane cs  on  hole  si/e  aiul  thukness  suit.ihle 
for  the  most  critieal  uses  I  I  K I  K<  )■ 
Ml  Ml  IS  uleal  for  preeise  filtration,  for 
fahrieateel  products  sueh  as  fuel  filters  aiul 
eleclroiiie  shielels.  for  full  eletails  let  us 
senel  our  Bulletin  on  I.IKIKO.MfMI 
Adilress  Department  I'. 


dependable  instruments 


SPECIAL  FEATURES 


•  loiy  loodmg 

^  Four  qwi<h-chan9« 
pop«r  sp««d« 

^  S«mwlton«out  viewing, 
recording,  sconning 

•  Troc*  identificofion 

•  Zero  mirror 

•  Adjustoblo  owtomotic 
record  Ungfh 

•  Synchrontiing  reftronco 
froco 

•  Lomp  burn-out 
indicotors 

•  Six*  9H"  (H)  x  U’a" 


Developed  for  simplicity  and  ease  of  operation,  the  tl  FI  LAND 
Automatic  OsiitloKraph  Kcturdi-r  sa\t-«  time .  .  .  reduics  colts. 
Flexibility  of  operation  permits  the  rrcordinit  of  strain,  vibra- 
iion,  pressure,  acceleration  and  temperatures. 

Write  For  compieie  dtfo«led  mtormotion 

HEILAND  RESEARCH  CORPORATION 

liT  l«,t  yifth  Avnu»  _ D»n»«r,  Colofodo 


0 

m 

Qellee\ini 

r  dCDFEC 

( lensiotts 

’t  coils 
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Nfw  riooucrs 


TERMINAL  USED  AS 
A  NOSE ! 


KING-SEELEY  corporation  designed  this 

Progremve  mode  terminal  to  permit  the  hom¬ 
ing  of  iti  Oil  preMure  unit  to  "breathe”  —  o 
feature  that  inturei  the  pretence  of  otmos- 
pheric  conditions  inside  the  housing  and,  con¬ 
sequently,  accurate  pressure  registration. 

Progressive  was  called  in  to  moke  the  ter¬ 
minal  for  two  reasons  We  have  the  engineer¬ 
ing  and  production  skills  to  moke  the  part,  in 
all  Its  tricky  detail,  according  to  specification. 
And  secondly,  we  do  a  precise  |ob  at  o  cost 
that  mokes  it  worthwhile  to  do  business  with  us. 

We  specialize  In  special  fasteners.  Use  this 
specialization  —  you  gam  all  woys. 


0Ute\  PROGRESSIVE  Spedali 


M\M  Fim  illMi  KIMPWV 


50  NORWOOD  ST.,  TORRINGTON^CONN. 

SAlfS  CtfiCtS  SAN  riANCISCO  lOS  ANCtltS. 
1  fOtUAND  Dfr»OlT  PMIIAPU^MIA  ClfVILANP. 
;  SIATIH.  •OSION.  SvtACUSl.  St  lOUlS,  CHICAGO 


>flectiiiti  of  the  type  best  >uite(i  to 
a  particular  requirement.  .Mount- 
itq:  and  outline  dimen.-iion.s  are  al.'io 
sho«  n. 

DirecM’oupled  .kmplilier.  Klec- 
t  ro- .Mechanical  Itesearch.  Inc., 
Kidv'efield.  Conn,  ha.-*  i.^sued  a 
.■‘itic'le-.sheet  bulletin  tfiviiiK  a  gen¬ 
eral  de.'cription,  quantitative  data 
on  performance  and  application.'  of 
the  moilel  .'{tiH  amplifier.  The  unit 
under  discu'sion  i'  a  ver'atile 
broad-band  in.'trument  de.'i>fned 
for  operation  in  the  frequency 
raiisre  from  d-c  to  l.OOit.iMlO  cycle'. 

preci'ion  attenuator  allocs '  the 
maximum  amplification  of  lO.oun  to 
Ih‘  reduced  in  10-db  st<‘ps  over  a 
rany'e  of  till  db. 

I.ouil'peaker  S\>tem.  .lell'cn  .Mfyc 
Co.,  titibl  S.  I.aramie  .Ave.,  Chi¬ 
cago  .‘tH.  111.  hata  sheet  ItiO  deal' 
svith  the  model  Ci-f>lil  Triaxial 
loud'peaker  system.  Included  are 
the  systs'iii's  objectives,  results, 
performance,  desiizn  features,  ap¬ 
plications,  'pecilications  and 
prices. 

.'sps-aher  (  alaloK.  Cleseland  Klec- 
troiucs,  Inc.,  liiill  Kuclid  .Ase.. 
Cleseland  d,  (thio,  has  announced 
catalojf  127  .M  dealiiiK  with  radio 
and  tv  replaiemeiit  speakers,  list- 
inn  the  complete  line  in  perma 
iiciiMnannet  tspes  and  elcctro- 
dsnainic  models  .AKo  featured 
are  the  ness  sseatheriiroof  speak 
ei's  and  ts  linhtninn  arresters 

ICC  Indicating  .\niplitier.  Leeds 
A  .Northrup  Co..  I'.iuM  .''tentoii 
.Ase..  Philadelphia  11.  Pa.  .A  re¬ 
cent  pane  folder  dess  ribes  and 
illustrates  the  various  application> 
of  a  ness  stabilized  d-c  iiidicatinn 
amplifier  T'sso  panes  of  specifica¬ 
tions  are  niven. 

Photoelectric  Kqiiipnu'nt.  lie-Tec- 
T'ronii-  Laboratories.  Inc.,  1227  N 
Clark  St.,  Chicano  lu.  111.,  is  iioss 
otTerinn  a  ness  S-pane  catalon  des- 
cribinn  III  detail  a  complete  line  ot 
the  latest  in  photoelectric  equip 
meiit.  It  features  .T?  items  ot 
equipment  and  acces'ories  for  in 
diistrial  applications,  production 
control,  countinn.  boiler  and  senti- 
latinn  smoke  detectors,  burnlar 
and  ssarninn  devices.  The  catalon 
also  desi-ribi-s  an  ennmeerinn  serv- 


November,  1950  —  ELECTRONICS 


MORKISTOWN 
N#w  J«n»y 


UNITED  TECHNICAL  LABORATORIES 


Available  Now! 


UltrQ%oftt€  Vibrgfion  Mrgsyr«mvnt\ 

Hormontc 

Cro%t  Modutohofi  Srydic$ 

Ni}i$c  InvrtttQQf'ont 

DitcrmifiinQ  TfOM\mi\iion  Chorocttrittict  ot 
Lific%  ond  Filten 

Monitoring  Commynicotions  Corner  Syttemt 
Checking  Interference  Spyriout  Modytotion. 
Poro^itic),  Etfect%  of  lood  chgngvc  %hock 
humiditv  component  vgrigtiont,  etc  ypon 
treqycncv  %tgbilitv 
Telrm«  trnng 


PANORAMIC 
ULTRASONIC  ANALYZER 


An  invaluabig  new  dlrgct  rgadinq  instrurngnl 
lor  timplifyinq  ultratoaic  invg«tiqationt.  th« 
SB  7  proTidgg  contlauoui  hiqh  tpggd  pano¬ 
ramic  ditplayt  of  ihg  Irgqugncy.  amplitudo 
and  charactgrigtics  ol  liqnaU  bgtwggn  2KC 
and  300KC.  Th«  SB  7  oUowt  limultangous 
obgorvation  ot  many  tiqnalt  within  a  band 
up  to  230KC  widg.  Spocial  control  leaturgo 
enablo  tgloction  and  hiqhly  dotailod  oxamina* 
tion  ol  narrowor  bands  which  may  contoin 
tiqnalt  separated  by  less  than  500c. p.t.  Tho 
instrument  is  unique  in  that  it  provides  rapid 
indications  ol  random  chonqes  in  enerqy  dis¬ 
tribution. 


SPCCiFtCATlONS 

Erequinev  Rong^  2  KC  )0CKC,  itobiincd  Imeor 
vcole 

Sconning  Width  Continuously  vonoble  from 
200KC  to  lero 

four  Input  Voitoq«  Ranges  0  OSV  to  50V  fyll 
scoli'  rcodings  from  1  millivolt  to  50  volts 
Amplitude  Scale  Linear  ond  two  decode  log 
Amplitude  Accuracy  Withm  Idb  Residual  hgr 
monies  suppresud  by  ot  leost  SOdb 
Resolution  Continuously  vorioblc  2KC  Of  moii 
mum  sconning  width  500c  p  s  for  sconmng 
width  below  8KC 


WR/Ff  NOW  for  Comp/ef#  Informotion.  Fnct 
and  OWivery 


Maybe  Industry  doesn't  maintain 
show  windows  on  Fifth  Avenue  or 
State  Street  or  Wilshire  Boulevard 
like  America's  {treat  department 
stores  But  your  industry  has 
a  mighty  effective  show  window  . . 
and  this  is  it . . .  this  magazine 
In  these  advertising  pages 
alert  manufacturers  ^ow  their 
wares  Here  you  will  find 
up-to-the-minute  news  about 
products  and  services  designed  to 
help  you  do  your  job  better, 
quicker,  and  cheaper. 

To  bg  well-informed  about  the 
latest  developments  in  your 
business,  your  industry... 
and  to  stay  well-informed . . . 
read  all  the  ads  too. 


IMPRtGNATING 
r«dio  coil* 

tranafsrmrf  tyM« 

•  •nitiyn  ruil* 
wirii  r«vvnnf« 
t«Mr  tulww  and  formt 


SEALING 

rvndanvyry 


POTTING 
Radio  Tranafa*  mvrv 
LifM  Unit* 

Loading  Coila 
Condanvort 


344S  HOWARD  STREET 

SKOKIE,  ILLINOIS 


Pf\D 


pwliad 


fIST  Mrx>«Uki 
•  bos  9*  W  Tadw 
^  «0<  AtVAUfK,  N(^ 
TfS»  CONVfNlf^»Cf 
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Nlw  PRODUCTS 


(co*tti<iy«d 


f 

.  .  if  you  arc  looking  for 
better  coils 

.  .  if  the  price  you  arc  now 
paying  seems  out  of  line  .  . 

.  .  if  you  have  coil  problems 
which  seem  difficult  of 
solution 

Remember  This 

The  integrity  of  your  supplier  is 
your  greatest  assurance  of  de¬ 
pendability.  Coto-Coil  has  devoted  33 
years  exclusively  to  coil  winding,  serving 
mony  concerns  whose  names  are  familiar 
to  all 


BOBBINS 

ACETATE  INTERLEAVE 

r  otffrurd 

PAPER  INTERLEAVE 
COTTON  INTERWEAVE 
TAPED  FORM  WOUND 
UNIVERSAL  SINGLE  OR 
MULTI  PIE  CROSS  WOUND 


COIO-COIL  CO  me 

coil  iPtCIAlllTl  SINCC  I9ir 

65  PAVILION  AVE 
PROVIDENCE  5.  RI 


ici-  for  photoelectrii'  eijuipment  re- 
((uiriii>r  ^*p»-»'utl  <le.'*i>rn. 

Mai'mi  Uire.  Ceneral  Klfitric 
|{rniK*'P'>rt  2.  ('i)ini.  Coniplctf 
iriftirnialion  on  Forn»*-\  and  Indta- 
lieston  niajriu't  wirt-s  is  now  a\ ail- 
able  in  a  new  IVi-pai'e  booklet.  It 
eonibines  the  listini'  of  both  t’llm- 
t.\|>e  anil  asbesto-  and  irlass-insu- 
la'ed  rnav'iiet  wires,  and  fully 
lovers  the  deieloimient,  proper¬ 
ties,  appluatiuns,  adiantajre^  and 
available  si/es  of  these  wires 
Test  data,  irraphs.  illustrations  and 
pertinent  spei  itii  ation  table>  are 
ini'liided.  A  section  is  devoted  to 
installation  details  such  as  meth¬ 
ods  of  strippinif,  soldennir.  and 
vveldini'.  as  well  a-  a  complete  dis¬ 
cussion  on  varnish  treatmeii’. 

IUt> Ilium  (  upper  Sprinijs.  Instru¬ 
ment  ."stiecialt  les  Co.,  Inc.,  I.ittle 
l•'all.s.  N.  .1.,  has  published  catalovr 
No.  ft  showinvr  chief  adv antai'es 
and  tviiical  aiiiilications  for  its 
many  tyjies  of  microprocesseii 

beryllium  copper  sjiriny's.  The  in¬ 
formative  and  well-illustrated  (lub- 
lication  also  contains  a  price  list. 

Miniature  Transformers.  New 
^  ork  Transformer  Co.,  Inc.,  .\lpha. 
\  .1.  r>ulletin  i{-.■{l•ll  covers  a  line 
of  Hornet  miniature  transformers 
.-\  table  of  standard  dimensions, 
sttecitications.  materials  and  con¬ 
struction  and  distinctive  features 
are  included. 

.'shuck  and  X'ibralion  Mounts. 
The  Harry  Corp.,  171*  .'sidnev  St.. 
Cambridjre,  .Mass.  Catalog' .‘to  j  li>ts 
.iild  describes  in  12  (lai'es  a  line  of 
shiM-k  and  vibration  mounts  fm-  jiro- 
tectioii  of  industrial,  marine  and 
mobile  e<|uipment,  raiiy'iny'  from 
heavv  machinery  to  sensitive  in¬ 
struments.  Correlated  photoirraiihs 
anil  dimension  dravviny's  show 
moimtiny'  methods.  Isolation  char- 
acteristiis,  applications  and  con¬ 
struction  notes  accompany  the  list- 
iny  of  each  type. 

H-K  Components.  Selectar  Indus¬ 
tries.  Inc..  101  K.  i:i8th  St..  New 
^  ork  .*>1.  N  Y..  presents  in  a  recent 
1-paye  folder  a  condensed  listiny  of 
cable  connectors,  adapters,  trans¬ 
mission  lines,  couplinys  and  radio- 
freipiency  components,  as  a  ready 
reference.  Inipiiries  are  invited  on 
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Tl  401 
Si((i4l  C«n*'4tor 


Just  Whot  You 
Need  tor  Tnuch-Up, 
Complete  Refinish- 
ing,  De-Hydroting, 
Baking  Industrial 
Finishes 


MADE  EASY 


An  idtal  tool  foF  th«  dt&ien,  mtmUn^co 
ond  testing  of  eodio  dewces.  Altec's  Inter- 
modulation  Analyzer  offers  distinct  advan 
tages  over  s  ngle  frequency  '  harmonic' 
methods  of  distortion  measurement  D  s 
tortion  products  resulting  from  the  inter 
action  of  deufele  test  fri>quencies  are 
measured  and  read  directly  for  any  given 
power  level  Analyzer  includes  VTVM.  mah 
mg  residual  noise  and  signal  to-noise  ratio 
determinations  possible  without  eitra 
equipment  instrument  is  a  reliable  per¬ 
formance  tndei  for  FM  and  AM  transmitters 
and  receivers,  all  audio  amplifier,  disc, 
tape  and  film  recording  equipment 


Here  Are  a  Few  of  Its  Features 


d  Pluqs  info  onv  110  V  AC  conyenient  outlet 
no  spcciol  wiring  required 

•  Fon  driven  Forced  circulotion  moves  iorge 
quontities  oF  air  through  oven  assuring  uniform 
femperofure  and  foh  ng  oFF  moisture 

•  Costs  less  then  5  cents  per  hour  to  operote, 
uses  opproRimately  1  KW  oF  electricity 

•  Sensitive  thermometer — which  con  be  reod 
from  outside --rs  ovailoble  For  occurote  fem 
perafure  control  heats  up  quickly 

d  Strong  sturdy  construction 
d  Two  models  with  manmum  femperotures  oF 
225  and  32S  —  higher 
temperotures  speciol  order  SCQ.50 

d  Proved  on  thousands 

|obs  And  ta  FOBChirAdw 

Writ*  tor  full  Oetoits 


Tl  402  — Intermodulat.on  Analyzer 


IMNSINC  COaPOOATION 


1101  N  Paulina  Street  Ckicaga  22,  III. 


ItMCALLY  RECI  I-ATEI> 


^  CERAMIC 


lABORATOItY 
pawi;ii  si'PPLiEs 


MULTI-ENGINED 

AIRCRAFT 


Airline  *  Executive 


•  INPUT:  105  to  125  VAC. 

50-60  cy 

•  OUTPUT  21:  200  to  325 

Volts  DC  ol  100  mo 
regulated 

•  OUTPUT  22:  6.3  Volts 

AC  CT  ot  3A  unregu¬ 
lated 

•  RIPPLE  OUTPUT:  less 

than  10  millivolts  rms 


Lofi9  ponge.  80*150  miles. 
Exclusive  scanning  method. 
Compact.  Sturdy. 

Easy  to  operotc.  Pilot  control. 
Simplicity  of  mointenonce. 
Gyro*stobilixed. 

JAN  components. 

RACON  beocons. 


Devix"  engineer*  and  manufatturer*  in  the 
radio,  eiritrual  and  eleiironic  tirldi  arc 
ftfiding  in  l-AVlIt  the  prciivr  quaiiiir* 
called  ftir  in  their  «pe(iFicaiM>n»  .  .  hiph 
ciMfiprevvivr  and  dielectric  Mreniph.  lim 
miHvrurr  ahtorption  and  rr«iMan4.e  to  roi. 
tumev  acid*,  artd  high  heal  I  he  exceed¬ 
ingly  Itiw  lo**  fa(tor  of  1  AVI  1 1  plus  it* 
exicllenc  wiirkahiliiy  make*  ii  ideal  lur  all 
high  frequency  applicaiiiin*. 


For  cemplatt  Informotlon  writ# 
Ur  lulittin  E*n 


( ompltte  tittuiii  om  rtifuftl 


11  West  42nd  St.,  New  York  It 
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COUNT  NG 


RATE 


COMPUTER 


The  NEW  model  1600 


NfW  ftOOUCT}  CMtitiMd) 

products  to  »fov»‘rnni»-nt  or  iiidivui- 
ual  si>«‘cifi‘'atioris. 


Miniature  Speed  <  hangers.  .Met- 
ron  Iii<I rument  (’o  .  i:!2  I.iiicoln  St., 
Iteiiser  ‘.t.  Col.  Bulletin  No.  100 
cover-*  a  line  of  miniature  .ijM-ed 
chanifers  (lesijfiieii  to  .<o|ve  fixed- 
ratio  K'earinir  protili-ni'  in  in-*trii- 
menl.-*,  servonuthani-m-,  controls, 
reifulator.s  ami  all  low -power  de- 
vi<fs.  (ierieral  tleseriptiori,  order¬ 
ing'  information  ami  ilat.i  on  other 
niiniatiire  compoiieii:-  are  included. 


Mieropholonieler.  American  In- 
stnim*-nt  Co.  In*.,  .''ilver  Sprinjr. 
.Mil.  I!lllletni  111^2  v’lVes  detailed 
mformation  on  the  in-.v  liirht-.scat- 
feriiiif  microiihotom«-ter.  vvhi*h 
measure'  2o  mi*  romu  r(dum«Mis  of 
'la'tered  livrht  and  ha'  a  seiisi- 
tivitv  apiiroximatelv  loo  tmn-s 
V'feater  than  .'imilar  instrument.^. 
The  insiriinmiit  descriheil  is  port- 
ahh-  and  coniph-tely  a-c  operat*'d. 


^lierophone  Sv'tem-.  Stephens 
.Mfv'  Corp.,  H.'i.'tH  Warner  Itrivi', 
Culver  City.  Calif.  Bulletin  .M  l 
descrihes  ami  illiist rate.s  a  proiip 
I  of  thn-e  mi*  rophone  sv  stems  for 
''  swivel,  .'tand  and  lapel  applica¬ 
tions.  iJeiieral  characteristics,  ac- 
**'S.sori*-s  ami  prices  ar«*  shown. 
The  mi*  rophon<‘s  *i*‘.scril)ed  elimi¬ 
nate  conventional  pr.'amplifn'r.s. 


Transformer  Calalou.  .\*-m**  Klec- 
tri*-  Corp.,  Cuba.  N.  \ has  issued 
tht'  revise*!  catalog'  .''IMTf*  cover- 
in>r  step-*l*)wn  transformers  and 
voltajri'  ami  fr*‘*iuency  compensat¬ 
ing'  transformers.  In  descrihinp- 
the  voltay*-  ami  frei|Uency  chany- 
in^'  tvpe  transforniius  the  cafaloy 
p*>*nts  out  the  ailvantayes  and 
ecommiv  of  usiny  this  type  of 
traii'fornmr  in  conne*'tion  with 
stamiani  tiO-cvile  iipiipment  in 
an-as  w  h*'re  only  a  .'>o-eycle  elec- 
trii  al  fre*|Uency  is  suppli***!. 


(•Iass-S«‘aled  Conneilors.  Cannon 
Kl*‘*tri*'  1  •evelopnu'iit  Co..  Hivision 
t’aiuioii  .Mfy  Cor(i..  :l2o;t  numliohlt 
.“St..  I.os  .Anyeles  til.  Calif.  Bulletin 
C.S-'J  yives  photoyraphs,  lirawinys 
ami  tahuiar  *lata  on  a  line  of  con- 
mators  mmi*-  with  .\-typ«‘  layouts 
in  pin  contact  arranyements.  The 
'hells  anii  contai  ts  are  sti-el.  Con¬ 
tacts  are  set  in  ylass,  which  is  fuseil 
to  Both  contact  ami  shell.  The  (IS- 
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MUREX  LIMITED  Powder  Metallurgit  Division  ,  Ramham,  fsse*,  England 
I  II-:,  (IMK.MHDI'I  I  PI’I  K  y*  (  mi  K\  I'l  .M  I  \X(  1 


gives  you  these  important  advantages: 


/i  Virtually  inviantaneouv  role  of  response 
Permonent  printed  record  of  counting  rate 
3*  Operates  from  either  binary  or  decade  scaler 


iATIONS  ttscj  rij»*»  <0*5  ^•oft  dif^<*'y  ©rt  visibte 

r*t  »  j  r'  '*  »»©''»  cttrfrr  ot  <0«'i'ci»^f 

■  'vr  • tiur-.i  cKii-aqn  C*‘0<^  rpcofdmg  rang«»(  in 

S*  V  ♦e.llAiV,  ^,||  pfop^f  tcuKnq  ♦uc»0»l. 

K*.*  I  *.•  b#  -'«'.  ».|«»  ♦  o  p»o»  -d#  pr  ■  *»  »»i«*<«*o«  o*  t  s^rtd*’-Q«»  ♦©»  Opbm 

t  ‘rr  IT'  »*fs  c  <)  '  \A»  »•  ,.  ,s  \  .grS(,t#<H  ii\  M  ©d^l  t  600  A  ♦h*>  on  i» 

e  be*.s«r-  Ow*  -rtJtdr'  -.h*ch  proytd^t 

r  «i|r  ..  g  ■*.*»•  V  .1.^  <•  *1  '•  ♦  eJie  o*  tOort*  ''g 

*0>  COMedTI  Sff  C'PlCATiONS  AND  O^ftATlNG  OAfA  eilASE  ARiTI  PQI 
•  cUfTlNS  l6sX)f 


I I  )l  <  <  A  !fi  pi.  i  .p  iix.  .  M  .f-  s  ..fii  i(  i  ritu 
m  Ilf  jf:iu  »s  NX  li*  i<  mmII  1  Mii.p  ■  x  vli  ip:  .  ifti  tju*S 

Dt^nttK  \  .411. j  All  ics;ii!?i*j.  Mnifiv.i 

;h  rill. itif  tit  Mi.i^tit*-  .!{(  iNMdti.ii 


SINTERED 

PERMANENT 


MAGNETS 


ALNICO  •  HYCOMAX 
ALCOMAX 


-VC, 
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/n  Canada  —  Afias  Itadto  Carp.  Ltd.,  Toronto 


1 

For  Toroidal  Coils 

To  Your  Specifications 

and  at  LOW  COST* 

1-'' 

write 

UNIVERSAL  MFG.  CO.,  INC. 

i 

404  Hillside  Avenue 

^  A 

Hillside,  New  Jersey 

*  Thit  It  potttble  dw«  to  oof  o*fi  t(>«cioily  detign«d 
winding  equipment 


VOLTAGE  POV/ER  Supplies 

Up  to  250,000  volts 

A  C.  or  RECTIFIED  and  FILTERED 


SPECIAL  INDUSTRIAL  X  RAY  EQUIPMENT 

FOR  INSPECTION  ■  GAGING  ■  ANALYSIS... 


We  will  Design,  Ingineer  and  Manufacture  to  your  requirements, 

BRACKE-SIEB  XRAY  COMPANV.. 


293  B  THIRD  AVENUE 


uuiTir  nil  I  INC. 

NEW  YORK  1 0.  N.  Y. 


MOVING? 

If  you  are  moving  (or  have  moved),  tell 
us  about  it,  won't  you?  Your  monthly 
copies  of  ELECTRONICS  will  not  follow 
you  unless  we  have  your  new  address  im¬ 
mediately.  Make  sure  you  don't  miss  a 
single  important  issue  .  .  .  and  help  us 
make  the  correction  as  speedily  as  pos¬ 
sible  by  giving  us  your  old  address,  too 

ELECTRONICS 

CIRCULATION  DEPT. 


330  W.  42nd  St. 


New  York  18,  N.  Y. 


lOVf  So* 

lllOT*0  B  , 


J  to  1  Vjltt  0» 
Other  Rotingt 

Demonstrate  and  Test 
from  AC  Lines  .  .  . 

Autos  Radio*  *  Rolay*  •  T«U 
phono  Circuit*  *  Inotrumont*  • 
Oth«r  Low  Voltaqe  Devico* 

N  w  E'»>ctro  Model  BI  funior 
l.*t9:ed  power  supply  uti’  zo*  the 
*r:-ne  exclu'iive  cppli'ation  o! 
re!eniam  rectifiers  heinn  used 
in  the  famou*  Model  B '  Thi* 
application.  usin'!  conduction 
coolinq.  doubles  the  rectifier 
power  ratinq.  dissipates  ovei  3 
times  the  heat  and  provides 
lower  cost  per  ampere  output 
over  other  types.  Provides  am 
pie  power,  with  a  peak  mston 
tcineous  current  ratinq  of  2S 
amperes  (from  standard  50  60 
cycle  115  volt  source  Heavy 
duty  components  withstand  hiqh 
over  loads  AC  ripple  less  than 
0  4  volts  at  6  volts  DC  8  amperes 

Net  Price  Only  $32.40 

UNMATCHID  PRICl  • 
PfRfORMANCl  •  QUALITY 


SEND  fOK  FACTS  TODAYl 


• 

• 

llsctro  Products  Loborotorios  ^ 

• 

• 

• 

Chtcogo  40  Ml  ^KffJ 

• 

• 

• 

Send  me  new  detailed 
literature  on  the  BI  ' 
and  complete  line 

• 

• 

• 

Name 

• 

• 

Address 

• 

• 

City  .  State 

• 

• 

• 

"  ■  ■  ■  1  1  ■  ■  ■ 

Ntw  PRODUCTS  contiimtd' 

typ*-'  tn'iited  are  adaptalile  to 
wiirkiiijr  temiKTature.-t  up  to  >*<••'•  F 
and  meet  salt  spray  tests  of  Ttl 
hours,  ami  also  rujfKedness  and 
thermal  shock  test'. 


New  radiation  instruments 
in  the  modern  tempo 


The  New 

Roentgen  Rate  Meter 


.'small  Tarts  \N  elder'.  Federal 
TcmiI  KnyMneeriny'  Im..  '»:5-  Mul- 
l»erry  .''t.,  Newark  N.  -I.  An  eiydit- 
pay'e  folder  composed  of  tour  hulle- 
tiii'  deals  with  Tweezer-Weld  'tiiall 
parts  welders.  It  contains  an  i!l  is- 
t rated  ile.'cription  of  hench  moilel 
catiacitor  power  units,  iiand  and 
lieiich  electrodes  and  automatic 
weldinp  e(|uipnient. 


I'hr  nrw  Kiieniyrn  Katrmcirr  has  liem 
*  I  drsiyncil  lo  inJitair  raic  of  t>cam 

inirnsils  in  rorniyrns  per  niinuir  Iwo 
prohr  selrilions  are  f>llered.  cash  to 
tosrr  four  ranyes  of  inicnsiiv,  one  S 
-■  10  so  KHI.  the  other  Si).  pH)  s<m)  liKM)  r 

(>er  niinule  and  fxuh  mas  Ise  useU- 
iiiterihanyeal’ly  with  the  same  meter 
<  alihraird  in  the  iniernaiinnai  r.  ihe  insirunient  prosules  a  means  to  make 
asiuraii  ami  quiik  ileierminatoms  of  beam  inlensiis  Ivir  Htanv  laNiratorv 
applii  aiii>ns 


Taper  iuliulars.  (  ornell-liuhilier 
Flectric  Corp..  .'south  Tlaintield. 
N.  .1  Hulletin  lir.'IT.t  contains  tecii- 
nical  information  on  Royal  Tiper 
pajK-r  tuliular  capacitors  utilizitiy' 
Tolykane.  a  solid  synthetic  thermo¬ 
setting  compound.  The  capaiitors 
descrihed  are  humidity  proof,  can 
111’  u.'ed  at  amhieiit  tempi  ratures 
from  to  •  loo  ('.  and  .ire  avail- 
ahle  in  all  popular  commercial  ca¬ 
pacity  ratings  at  100,  20<i.  -tOO.  fioo 
and  1,000  volts  d-c. 


The  New 
Model  389 


Survey 

Meter 


.'launetic  Kecordint;.  .Armour  Re¬ 
search  Foundation  of  Illinois  In¬ 
stitute  of  Technoloyrv.  :{.")  W.  .‘{drd 
.''t.,  Chicayto  111.  111.,  has  availalde 
hulletin  No.  I'll  comprisiny'  a 
liihlioyraphs  on  mayMietic  record- 
iny'.  It  contaois  .‘171  references  to 
presious  articles  on  the  suhject  as 
ssell  as  a  reprint  of  what  is  he- 
lie\ed  to  he  the  earliest  referetice 
to  may'tietic  recordinye 


.\  subit  piid  srrsatdr  biij  yamma  surscy  inner  iniorisoratiny  new  fea¬ 
tures  and  adsaniaycs  in  a  tviriabic  instrument.  Tlie  dcsiyn  provides  loni- 
past,  liyht  sseiyht,  waierprinif  lonstruition  which  meets  severe  military 
ruyyrdnevv  and  torrosion  resistant  rei^uiremeniv.  It  adapts  itself  for  sensi¬ 
tive  (vaiiiny  talxiraiorv  nK-avurements  as  well  as  for  held  measurements 


.'sound  Kquipmenl.  Rek-d  Kut  Co.. 
Inc.,  d.S-Ol  ■  l^ueens  Hlvd  .  I.ony 
Island  City  I,  N.  A  .A  recent  1- 
pay'e  cataloy^  covers  a  line  of  hiy'h- 
lidelity  recordiny'  and  transcrip¬ 
tion  eipiipment.  .-\  complete  list 
inyr,  description,  specifications  and 
prices  are  yiven 


Transfornier  C  a  t  a  I  o  i; .  Fnited 
Transformer  Co  .  l-Ao  Varick  St.. 
New  A'ork  Id.  .N.  Y  .  has  just  pub¬ 
lished  a  new  2S-iiay'e  illustrated 
lataloy'.  S|iecifled  as  Cataloy'  .Alltl. 
it  contains  a  complete  listing  of  a 
line  of  transformers,  reactors  .md 
filters  It  include'  descriptions, 
ai>plications,  specifications,  ampli- 
tier  circuits,  curves  and  useful 
charts. 
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O'ARSONVAL  PORTABLE  ' 

GALVANOMETERS 


AND  MOVEMENTS 


f^Ml  OB  •  b¥tit  in  conip«n«iiL  •!  nHinr  intfrw- 
m«ntB — willi  Ht«  B#ftsitivity  ond  that 

•  I  aBpaiiolly  datirobla  fof  Calariinairy.  Dami 
lain^tTy  and  variaui  arhaf  maatwramanii  Unit 
•n<ladai  mirrar  mavamant.  maana*  and  >a^a  car* 
ra<tian  knab  Cbaica  af  4  standard  aedaU 


BICCESr  PERFORMANCi-Smallest  Size 


Fouf  dBclonvdS  or€  yoofs  the  Northarn  l^adio  FfiEOUtNCY  SHIFT  CONVERTER 
—  utmost  Simplicity  oF  operation,  precision  tuning  highest  quolity  perFormoncd,  ond 
smallest  S'/e  n  the  industry 

For  Single  ond  divers. FS  receiving  systems,  this  dual  chonnel  un.t  converts  mark 
and  spoce  tones  into  DC  pulses,  ord  drives  teleprinters  ond  other  recorders  directly 
Its  unique  2'  oscilloscope  provides  the  industry  s  most  meaningful  tuning  pottern 
For  precise  receiver  od|UStment  durusg  initial  setup  orsd  while  keying  Its  specioMy 
designed  timi*er  ond  discriminator  ci^ord  an  eiceptionally  high  degree  oF  per* 
formonce  Polar  or  neutral  output  is  ovoiloble  Keying  speeds  up  to  600  w  p  m. 
Its  only  19  wide  ■  7  high  b  15  deep 

This  unit  moy  olso  be  used  os  a  moke  and  break  CW  or  tCW  demodulator 


NmruiJu)/  slryjjio  €mmyjy. 


1 43- 1 45  Well  22nd  Street 
New  York  11,  N.  Y. 


Compare 

for  results! 

Compare 

for  price! 

end  you'll  ckoote 

Ike  GREEN  ENGRAVER 


SyA/TRON 


offers 


SELENIUM 

RECTIFIERS 


riie  (>rreii  Kiiyre\rr  nffm  yrnel  •|.ertl  and 
rofiveniriirr.  Uui''Sly  <'Uli  up  lo  (our  tinea 
of  Irtieri  from  3  M"  to  1"  on  rur»ed  or  flat 
turfarei  whether  made  of  melal,  plastira  or 
wood  .  . .  operalet  hy  merely  trarinf  matter 
ropy  -anyone  ran  do  an  eipert  job.  Sperial 
■llarhment*  and  r«i|iiiireriii|i  arrvire  avail 
able  for  produrtion  work.  JutI  the  lhin|i 
for  radio,  elerironir  apparalua  and  inaim- 
mrni  manufarlurera. 

For  euallty  anerovlne  oo 
•  fonalt  •  Nama  Plolaa  •  Scalaa 
•  Ololi  •  Laotaa  •  Mel4t  •  Imlruntantt 
.  .  aUo  dora  ruulinn,  profiling  and  three 
dimenaional  modeling. 

GREEN 

INSTRUMENT  CO 

J*1  PutiMm  Aaa. 

Cambr.dfa,  Maaa. 


ACME 

500  CYCLE  LOW  PASS  FILTER 


hlirr 


—  mode  by  a  new  process  to  uni¬ 
form,  high  quality  In  extro  large 
cell  Sizes  os  well  as  small  cells. 


tillers  .tml  oih« 
mfornunie  lo 


Write  tor  brochure. 


SYNTRON  CO 


Dtvi%t*fi  •!  Arm*  Metol  Die  ln< 

913  I  IPth  St  lot  An9»i««  tS  Pt«Bp*<t  74iT 

Wm  Fitttrt*  DtUf  Lines  •  AM|Hi«rt  •  Soeoti  Traai 

lerMit  &  CMkts  •  Ter»i4«l  U«>*«rul  I  S«itn«i|  Nltf•ct•r| 


Homer  City,  Pa. 
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Ocnce  /9/r 


PIONEIRS  IN  ELECTRONICS  AND  PLASTICS 


NEWS  OF  THE  INDUSTRY 

coftlmtKtf  From  pC9r  H4> 


nu-nt-'  OH  th*'  |iropo-if(i  l)riiik*-t 
'tiindanl'. 


M«‘r<-4M'a'>liii;!  l)«'iiioii«lral«‘il 

Fir.<T  (Ifmon-itration  of  storco- 
I'honii-  'oiind  broadcast inv'  usitivr 
on»*  traiismittfr  was  mad*-  rtvt-ntly 
by  William  S.  UaNtoad  of  Multi- 
pb-x  l)f\*-lopmfnt  forit.  in  Nt-w 
York.  At  thf  t ran.smitt*T.  studio 
mii  Toiihoiu  s  [dait-d  about  **-n 

fi-ft  a|)arf.  .Musicians  playint?  dif- 
fi-rcnt  instruments  w*-n-  stationed 
ni-ar  l  a*  h  micmidion*-  anil  a  third 
musii  lan  moved  b*-tween  the  two 
liositions.  In  the  ns-eivintf  studio, 
loudspeakers  conn*-cted  to  their  re- 
'jiecti^e  radio  chaniiels  \\er<-  plat«-d 
la  feet  apart.  One  sound  channel 
I  omtirised  the  rey'ular  f-m  broad¬ 
cast  faciliti*-s  of  station  KK.A2XK11 
and  was  heard  by  liroadcast  lisf*-n- 
ers.  The  other  sound  channel  was 
multipU-Xed  I  st-e  Talus  .-O  Work  in 
this  is.Hiiei  as  a  sub*  ai  rier  and 
picked  ui>  by  a  spci  iai  r*-cei\<-r. 
I-Acn  thouyh  the  i-xperimental  fa¬ 
cilities  did  not  r»-produc*-  fre- 
i(U»-n<  i<'S  aiiove  10  kc,  the  effect  of 
pi'fsrnce  and  the  apjiarent  nio\e- 
meiit  of  ttie  iu-rform*-rs  a|i|ie.ired  to 
comp*-nsate  for  the  lai  k  of  fre- 
ipiency  rany'e  in  th*-  fidelity  of  the 
[lerformanc*'. 


Il-I'  Mfa«iir«-mriil- 


Tni-  sKroM)  hiirh-freipn-iuy  m*'as- 
uri-ments  conference  sponsored 
jointlv  by  th*-  .Xmerican  Institute 
of  Flectrical  Kny'inei-rs,  th*-  Insti¬ 
tute  of  Radio  Knyrine*'rs  and  the  .Na¬ 
tional  Riireau  of  .'standards  will  be 
h*-'d  in  Washintrton.  !»  on  .Janu¬ 
ary  to  to  12,  Itt.-*!  Conference 
h*-adi|Uarters  will  bt>  at  the  Uoti-1 
Statler,  with  the  t*'ihni*al  session 
h*'ld  in  thi-  auditorium  of  th<-  !)*■- 
partnient  of  tlu-  Interior  Th*-  Coii- 
feri-nci-  [irojrrani  will  int'liide  about 
2a  technical  pap*'rs,  an  *'Vt-ninvr 
demonstration.  ;i  luni-h*'on  and  con- 
ducf*‘d  insiiection  tours. 

Four  ses>ions  wiil  b.-  di-voted  to 
m*'asuri'ni*-nts  in  the  follow  inyr  cate- 
yori*-'  and  are  beiny  oryani7.*-d  bv 
the  individutils  iio'ed :  fr*-ipt*-ncy 
.inti  timi-.  by  Harold  Lyons  of  NH.-s. 
transmission  and  rec*-ption.  "by 


IN-RES-CO 

offers  a 
complete 
line  of 
standard 
RESISTORS 
that  meet 
practically 
every 

requirement 

Prompt 
Quotations 
supplied 
on  both 
standard  and 
special  types 


-more  compact  nigner  accuracy! 


. 

w I 

- 


.TYPES  WL  and  WLA  % 


EcMMMkal  la  CMt 

IN-KBS  CO  WL  i 
irrie*  r«»i»tort  Z 
wrtt  dcfiRncd  to 
meet  increaiiiiK 
dcmandi  for  a 
rompait  reaitlot  k 
u(  hit{h  arrurary  \ 
priced  (or  arneral  v, 
uie.  They  meet 
tlie  most  rnitcal 
requirementt.  — 
cloac  tolerance, 
aliility  to  with¬ 
stand  overload 
Ion*  life.  Write 
(or  calaloK 

‘([ItSlSTOAS 


'/,  WATT 

inductive 


BODY  SIZE 
TOlEtANCf 


TYPES  WL  ond  WLA 


•v*''**, 

y 


BOOY  tlZf 
'  tOl(»ANCf 


^  "  1  WAH 

INDUCTIVE 


msTtwEin  KSSTORS  C8..  lui  cotwoct  m.  wm.  a  j. 


Try  R^mler  for  Service^Tested 
”Hard‘to-Cof''  Components 


SILASTIC  RUBBER  SHOCK  MOUNTS 

I  Id.  .il  li.r  still  ni.iuiiliny  ls<.la(,  «  luli  s 

(r.ini  sIkh  k  Hiid  vilir.iti.in  .Moiirit  ret.nns  rorn 
|>||.||I.  •’ Iri'in  -niriiisTO  lo  f./us  ISO  I-'  Inciituabli. 
lor  iDilitiiry  tiritl  lOrlKirnt- *  .pjn>riti'nl 

MIMIAT 

Metal  ata.r.c  .o*npo"»"*‘  MINIAT 

. 

♦  ion*  ^  lt•r.fllf>l)  NA  I 

m..hon...l  tho.o.t.r-  ^  ^  ^ 

......  0...*-h.  -PPtts--'’ 

N.  .bit..*.." 


MINIATURE  TUBE  CLAMP 

2  <  orro-sHin  r* ''i'‘t,ir»t  H<>I<N  niini.il iirt-s  iri 
-cwki  i-  uixfi  r  '•*  \i  r«-  (orHtiiioris  <»f  htuM  k  .ijui 

^lt•r.1^l()l^  NAiittniif  r«"^t  rii  I  insr  rHr  iircui.ttHin 
T.i^v  to  111^.4  r!  .inH  w  ittiflravA  tutn-s  'rtir»N- si/i-.* 

R*ml«r  Componif  ltd. 

2101  Rryont  Sf.  San  Froncitco  10,  Colif. 


•n 


POWDERED 

IRON 

L  CORES  J 


focti  thot 


FOR  THE  pii 


CROWD 


THE  STRAIN-SENSITIVE 
PHONOGRAPH  PICKUP 

Mrrr  «  ihi^  truly  taiihKi!  rrprtHiucrr  Ap- 

pcjl%  U»  proplt  Killti}  with  lh<  (Mildrn  l-Af 
T%hv  !h»  MKMN  MNSITI\  f  Ml<  M  P  dr 
%cl(»prd  h>  the  Hf  ANSI  U  HI  <  Ht  MM  Al 
<  OMP\\N  hrinic%  4>ui  thr  brilluiHc  ol 
%OKr^  jml  4tr(h(%trA%  ihc  iatrni  mu«i(  on 

vt»ur  rctord%  iKai  othrr  pickups  IrAvc  uniouchrd 

•  The  STRAIN-SENSITIVE  PICKUP  i«  on 
omptifwde  fronsdwcer  with  o  CONSTANT 
resistance  of  about  350,000  ohms 
A  Signol  output  is  ot  o  procticoHy  CON¬ 
STANT  IMPEDANCE  level 
A  Eicellent  tronsiont  response. 

A  NO  DISTORTION,  phase  shift  or  evi¬ 
dence  of  intermodulofion  is  audible 
A  LINEAR  RESPONSE  free  from  peoks  or 


Speciol  mo9netic  core  monufocfunng  techniques  assure  iron  cores  of 
outstondinq  qualify  and  dependability  for  etacfing  specifications 
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OSSINING  3  0222 


CArtridiees  Are  asAilehli  fur  Tnuh  siaridArd  and 
micro-Artmsr.  and  can  be  had  vciih  Famous 
PFANhfimi  Mi'H  Precious  Mrtal  Alloy  or 
diamond  lipped  sisli 

A  special  preamplihcr  is  nrcrssars  to  prosidr 
the-  correct  l)(  soliaKe  for  the  pickup  element 
and  to  provide  the  first  stairs  of  stiinal  ysain 
Four  styles  are  reads,  or.  if  sou  prefer,  you  can 
huihl  sour  own  from  the  circuit  in  the  literature 

Avk  sour  radio  suppiv  man.  or  write  todas 
for  complete  IRE!  INFORM  A  I  ION 


PFANSTIEHL 

CHIMICAL  COMPANY 


103  loka  View  Avenua,  Woukegon,  Illinois 


Write  for  somp/es  State  specificotion  probiems  and 
quantity  needed 


At  Last! 


PAPER  TUBES  tor  Coil 
Winding  up  to  7'  2"  > 
7'  2"  wall  thicknesses  to 


50.000  possible  ARBOR  sizM 

IMMEDIATE  DELIVERY  un  'STOCK  "  ili*i  9t 
'/  tquar*  and  rucianquiar  Diaioctnc  Kratl  tuboo, 

'  from  X  ^o"  to  Ma"  *  2^i".  Round  luboa 

’  ID  to  1  '  ID. 

Writ*  today  tor  prieoM  on  ANY  dnnension  or  quantity  ol 
tube  you  doaire.  Ask  about  our  pAonohe  improqnafod 
tubos. 

ACCURATE  PAPER  TUBE  CO. 

8S2  N.  Noble  St.  Chicago  22.  III. 


Little-thought-of  facts  about  capacitors 

Tho  thort  timo  breakdown  voltaqo  ot  a  wait  mada  D.C. 
copac  tor  ta  not  lass  than  S  to  6  tunas  iha  actual  working 
voltaqa  ot  20 


C  Braakdown  voltaqa 

a  Ratad  d.c.  woramq  voltaqa 

INDUSTRIAL  CAPACITORS  ara  unvaryingly  hald  to  this 
formula. 

Dasignad  tor  maximum  sataty  and  tha  smallast  possibla 
▼olumu.  INDUSTRIAL  CAPACITORS  ara  tha  most  widaly 
usad  capac.tor  in  industrial  applications. 

i  WR/ri:  TODAY  roll  dctaiud  catalog 


INDUSTRIAL  CONDENSER 


Sofas  Officas  fn 
All  Prtncipof  CNiat 
3241  N  Colitarnio  Ava 
Chicoge  IB,  Illinois 


HIOH-PRICISION  PRACTION- 
Al  H.P.  INSTRUMENT. TYPI 

“•'"'''““GENERATORS 


i  ELECTRIC  INDICATOR  CO 


Chicago,  III. 

A.  J.  Ellii  Co. 
1607  Howard  St. 


CORE  CORP. 

Ma*t*i^aciuA£A^  Zlecl't/utic  PowdeA,  MtiedUi/uyf 
142  SOUTH  HIGHLAND  AVENUE,  OSSINING,  NEW  YORK 


I 

I 


I 


BIRTCHER 

STAINIISS  STfEl  •  LOCKING  TYPE 


RECORDERS 


THi  BIRTCHER 

tOl^  HUNTINGTON  01. 


CORPORATION 

lOS  ANGill%  1] 


PYROFERRIC 

«  Actums  siw  piini 

^  V'nMT.  VERNON,  N.Y.)* 

§  To  AAeet  Increasing  Demands 
I  For  Powdered  Iron  Cores 

^  With  expanded  production  focilities,  PYROFERRIC  is 
now  oble  to  meet  the  increasing  demands  for  iron 
^  cores  and  pawdered  metallurgy  development. 


PHOTOELECTRIC 
TOWER  LIGHTING 
CONTROL 


PYROEERRIC  engineers  ore  spe¬ 
cialists  and  pioneers  in  the 
technique  of  powder  metollurgy 
development  and  iron  core  man¬ 
ufacture.  Consult  with  them  on 
your  iron  core  or  powder  metal¬ 
lurgy  requirements ...  no  re¬ 
quirement  too  small  or  too  large. 


\(fOU  iontdcr 

<)\cr  20.000  in  ( 
\ircrt  liKhtinR. 

(  omplcfr  lictdiU 
tor  Kullriin  6\.^0^. 


83  VARIATIONS 


Wh#r#  v  bral.oo  a  prob'iTfl-  S 'lch«r 
locking  TUBE  ClAMPS  offer  a  looiprool, 
proOxol  TOlut  on  Recommended  lor  oil 
typeT  of  fubeT  and  similor  plug.in  com¬ 
ponents 

More  than  three  million  ot  these 
clomps  in  use. 


UNLIMITfD  USES  INCLUDE 


FREE  CATALOG 


SmQwI. 


Out  enginftiini  ifeputmenl  »ill  fUd/r  issisf 
roti  on  in)  ot  tout  mutch  ptoblems 


S«nd  ♦^T  SOr^P  ©♦  B  f ♦€*>#»■  'S  -Ps* 

st^»<  tube  ciof^ps  ond  our  s^oedo'd  co’a* 
I09 ‘-sfing  »vbe  base  types  •eco'^'^ec'fled 
dof^p  dei  gns,  ond  p'*<e  fn* 


I 


NEWS  Of  the  industry 


I 


** 


K.  I’.  FeKh  tif  BTl.,  impt‘*laiue.  by 
R  A.  Krailfii  nf  RCA.  and  iH)wi‘r 
an(l  attt'nuation,  by  K.  W.  Hough¬ 
ton  of  HTI.. 

Th«*  conf*'reiu>*  is  under  the  >ren- 
eral  dirwtion  of  the  .loint  AIKK- 
IRK  Committee  on  MiK'h  FriMiueney 
Measurements,  of  whieh  Krnst 
Wel»‘r  of  the  .Mierowave  Res»-areh 
Institute  of  the  I’olyteehnie  Insti¬ 
tute  of  Brook  yn  is  ihairman.  llar- 
obi  Lyons  of  the  National  Bureau 
of  Standards  is  ehaii'nian  of  the 
liK'al  arrany'ements  eommittee  and 
Frank  (latTney  of  the  I’olyteehnic 
Research  and  l>e\eIoi)ment  Co.  is 
.  hairman  of  the  teehnieal  proy'iam 
committei*.  Finances  are  bein>r  han¬ 
dled  !)>•  Ivan  Kaston  of  (leiieral 
Radio  Co.  and  publicity  by  K.  F. 
Felch  of  the  Bell  Telephone  l.abs. 


\rl»  lo 

Iriiard  Kaiiio 

-A  PRot^KSAl.  has  been  made  by  the 
FCC  to  amend  it.s  rules  jroverninjf 
public  .safety  radio  .services  in 
order  to  reactivate  a  State  Cuard 
Radio  Service.  Such  a  service 
(which  is  distinctive  from  the  Na¬ 
tional  (oiard)  was  operative  dur¬ 
ing'  World  War  II  for  emergency 
puriKtses.  Nearly  30  state  iruard 
authorizations  were  then  outstand- 
injf.  covering  in  each  instance  oper¬ 
ation  of  from  10  to  2o0  or  more 
low-power  portable  or  mobile  sta¬ 
tions  hy  >tate  truai'd  personnel  only. 
This  service  was  deactivated  .luly  1, 

lots 

Re  alise  of  cuirent  developments, 
it  is  planiDsi  to  recreate  this  >er\- 
ice.  Such  stations  would,  primarilv. 
handle  emergency  communications 
relatinvr  to  public  safety  and  the 
protection  of  life  and  property,  and. 
secondarily,  those  essiuitial  for 
training'  and  ory'anization  mainte¬ 
nance.  They  would  share  the  2,72t>- 
kc  frequency  with  stations  in  the 
sp«‘cial  emeiyo'iicy  radio  -ervice. 
Comments  were  received  on  the 
propo.^al  up  to  ()c*.  Mi.  IP.'id. 


BUSINESS  NEWS 

•MKTAI.  I’oWPKR  As.sim  IXTION,  New 
York  City,  N.  has  established  an 
KU'ctronic  ('ore  Mivision  to  develop 
ami  promulirate  standards  for  both 


U.rJ 

V' 


There  is 
no  such  thing 
a  SttuMfanf 


TRANSICOIL 

Controi  Motor 


YOU  specify  what  YOU  need.  Transicoil  will  make  it 
for  you.  Forget  confusing  design  troubles  brought 
about  by  trying  to  adapt  standard  units  to  your  ap¬ 
plications.  Eliminate  secondary  operations  often 
necessary  for  installation.  Transicoil  precision  com¬ 
ponents  are  made  the  way  you  want  them  made 
and  shipped  ready  for  immediate  use. 


FRSf!  COMPLETE  DATA 
ON  CONTROL  MOTORS 


This  big  chart,  packed  with  val¬ 
uable  technical  data,  is  ideal 
tor  applying  Transicoil  Control 
Motors  to  your  products.  Send 
tor  your  copy  today! 


Other  Transicoil  Products: 


PRECISION  GEAR  TRAINS.  INDUCTION  GENERATORS.  SERVO  AMPLIFIERS 


TRANSICOIL 

CORPORATION 

107  GRAND  STREET  NEW  YORK  13,  N.Y. 
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FORMED  AND 
ASSEMBLED 
BENCH  BOARD 


/  CONTROL  CENTERS 
2.  ENCLOSURES 

A  3^  PANELS 
BOXES 

fAtSFAOM  ••rvic*  it  fast, 
compatant.  compUta.  It  includaa 
forming,  punching,  walding  and 
ftnithing  Piping,  wiring  and  ac- 
rataoriat  can  ba  built  in  whan 
datirad  Falttrom  anginaart  will 
avan  prot^ura  and  install  your  in« 
Btrumanti  to  your  tpacihcationa. 
All  work  parformad  by  Falttrom 
It  dona  by  anginaart  and  tachni* 
ciant  thoroughly  familiar  with 
aach  phata  of  production.  Ma- 
chanict  tkillad  in  working  with 
ttaal,  aluminum  and  ttainlaat 
ttaalt  attura  hnatt  workmanship. 
Falttrom  inttallationt  ara  in  tarv* 
lea  throughout  tha  alactrical, 
chamical  and  patrolaum  indut' 
triat  ~  hava  baan  an  accaptad 
ttandard  of  atcallanca  tinea  1B70. 
For  a  practical,  aconomical  solu¬ 
tion  to  your  matal  forming  prob- 
lamt.  go  to  Falttrom! 

TO  OIT  All  TNI  lACn,  fill  OUT 

AMP  AUll  TNI  NANDT  COVfOM  IIIOW 


fl  fAlSTiOAl  COUNT  *  AAtSAtC.  N  J. 
Ciantlaman : 

Plrata  tand  full  information 
at  onca  1  am  intarattad  in 
Not 


NAMI 

Tim 

COMPANY 
ttllll 
CITY 

^aatattni 


20MI  (TATI 
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Nlw^  Of  TH(  INOO^TIT 


.NaTIONVI  KI  K<T(U)SH  INT  .  III- 
ilii'friiil  '.iitif  niamifai  turers.  havi- 
» ofiipU-t.-.l  an  Kii-|MT(  tTU  l•\Ilan!*illn 
of  total  lloor  ■‘jiaif  at  thfir  (;fni-\a, 
111.,  plant  to  inen-a'if  production  of 
thyratrons.  rfctifit-ri  ami  nnTciir\ 

pool  tlllio-l. 


^  A  moM  for  •var/  wm.  ^ 
10  —  500  cycU*  AC 
M««l«  AN  Specifications* 
also  60  cycles 
Single  pole  and  double  pole 
Molie-befere>breali  contocts 
Contacts  in  ok  Of  in  liquid 


.\i  MK  Ki.k  ikIi  (  <) .  Culia,  N.  V.. 
ha-t  lioy'iin  construction  of  a  new 
2.').(M*n-.si|  ft  l)uil(lin(f  at  .Ml«->rany. 
-V.  V..  to  improve  ami  increase  fa¬ 
cilities  for  manufactnriny'  ami  as- 


Acm*  ElTKTtrlc  1  n«w  All»qaoy.  N.  Y. 
plant 


'emliliny'  of  transformer  eompon 
ents  for  milit.iry  as  well  as  peace 
time  applii  at  ions. 


foKAi,  I iK.sniN.s.  division  of  Henry 
liiet/  Co,  fortiii'ily  loc.ited  in 
Forest  Hills,  \  .  is  mnv  operat- 

my  111  Its  new  evpamleil  ipiarters  at 
I'J  111  .\sioiia  Hlvil.,  l.ony  Islaml 
Cit>  2,  .S'.  ^  ^  It'  fai'ilities.  besides 
liemy  devoted  to  its  stamlai'd  line 
of  Controls,  include  all  of  the  neces- 
sarv  eipiipment  for  small-.scale  pro- 
din  t  ion  of  specialized  electronic 
eipiipment 


TKoso  CKop^^S  (•nv#ft  loeol 

DC  int*  pwKoting  DC  •*  AC  so  tbot 
so**o  mocAomsm  orcor  eottogos 


ond  st*o>n  90W90S  mo*  bo  ompliAod 
b«  moons  of  on  AC  fOtKo'  tt«on  o 
DC  ompl.Ao* 


.'SMVAMV  Hi  K  TKK  I'KOlU  I  TS  1  Nt  . 
has  linilt  a  l!U.ui>U-si|  ft  plant  in 
Warren.  I’.i  .  to  specialize  in  the 
pri«luct ioii  of  plastii’  and  plastic- 
rmtal  lompoiieiil-  for  radio  and 
■elev  isi.ili. 


ITT* 


I'llE  I’TKVMin  I'.lKCrKK  (  t>  .  I’.iter- 
son,  N  .1  ,  m.t.'i  ifai !  urer  of  elev  ti  o. 
Ivtic  <  ap.n  itiU  s.  h.is  purchaseil  tin 
former  Sol.ii  pl.m?.  N'orih  Iteryen 
S’  .1  ,  f..i  J.toii.oou 


PERSONNEL 


WIIIIVM  .\  Wii.niivcK,  formeilv 
chief  of  the  missile  instrumentation 
seiinin  of  the  .Sational  Hureau  of 
Standards,  has  heeil  named  head  of 
the  otliee  of  h.isu  instrumentation 
re.  ently  est.ihli'h.-.l  at  the  Hiin-an. 
I'he  new  otVi,  (•  Will  coordinate  a  pro- 


22. ELKINS  STREET 
SOUTH  BOSTON  27.  MASS. 

JA-4 


(CU^  rrpf  ^ 
MODfl  1^002) 


McGRAW-HILL  publications 

F-23 


Tbt  «ily  APPROVED  M«iobto(  Systtn 
Itr  Advoiictd  Rador,  Commtiicatiais, 
Old  Elcctrook  Eqoipiiiiot 


Brecse  "Menobloc"  Woferproot  ond  PrtsiMr* 
Scoied  Connectors  ovoi!oble  in  oluminym,  brots, 
steel  all  sues  and  capacities  .  .  .  tylly 

tested  and  approved 

WRITE  FOR  DETAILS  .  .  . 

It  >ou  Hove  0  touph  connector  problem 
osk  BRCEZE  tor  tbe  ons«cr 


Att-tkeUd... 

/Ut-Uiotim 

MOUNTS 


Ufitl  movnlo  and  nH>«.inle»g  tvs*en«s  with 
MET-I-FLER  provide  V'brolion  rsotolion 
ond  irwe  «nocb  absorpiion  rhrovgl*  n«e  V 
w>desi  range  at  operateig  conditiom  ■ 
AM-melai  •  no  orgon<  inolerraH  1 
I  •  iiobie  choroctertsr<s  tron*  *90''  C.  to 
k  «l7S*C.*w'de  load  tolerance  •  bwtii' 

E  m  dompmg  for  itobriitv  ond  reduced 

B  oMpliAcotion  at  resononce 

B  For  electronic  or  deticote  epurpment 
mountvig  wr.te  Dept  SIS  MET-L-FlfX 
Doto  Sheets  ovo>lobie 


ROBINSON  AVIATION  INC. 


tvauxr^; 


onc'u^ 


Here’s  Why  it  Pays  You . . . 
to  Read  the  Advertising 
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•  Eerm  Wevad 

•  Popar  Soctiers 

•  Acetote  Bobbin 

•  Molded  Coile 

•  Bobolite  Bobbin 

•  Cotton  Intersreoee 

•  Coil*  for  Hifti 
Temperotare 
Applicofiont 


'S'- 


For  uninterrupted  production,  de¬ 
mand  Dano  trouble-free  coils  made 
up  to  your  exact  specifications. 
Avoid  production  holdups!  Order 
now  from  Dono,  makers  of  o  wide 
variety  of  coils. 

A/so,  Trons/ormers  Mod*  To  Order 


THE  DANO  ELECTRIC  CO. 

MAIN  ST.,  WINSTED,  CONN. 


Tho  advci  tisins  r.'  J  rich  ss>uici'  of  vahi.ililt*  iiif<>rm.itioti  In  this 
magazine  it  ufTers  you  ide-is  an<i  priKluet.s  th.it  m.iy  well  apply 
advantageously  to  your  business 

F.vei  y  issue  IS  a  catalog  of  gtxxls.  ni.itei  lal.s,  and  servu  es 
quickly  available  to  you  — jUst  for  the  leading. 

Leaders  in  business  and  industry  turn  to  the  adv Iismg 
be  cau.se  they  ve  di.seoveri’d  it  lielps  them  lun  then  husmesM's 
more  profitably 

When  you  reail  all  the  atl..  in  tins  maga/me,  the  ihanees  are 
goo<i  tl.it  you  11  get  a  lead  tliat  will  m.iteii.dly  help  you  <lo  a 
better  job  For  example,  ycu  may  find  a  speeilie  |>ie<f  of  equip¬ 
ment  that  will  be  a  profitable  time-saver  Or  a  tool  ifi.il  will 
increase  worker  efFicieney  That's  why  it  pays  l.i  iea<l  the  .idver- 
tis.ng.  It’s  goed  business 


Precision  MINIATURE 

SlipRinG  Assemblies 

and  commutofori  for  gyros, 
compufors,  rotolvort,  mofors,  stisynt 

b  Abtelwtp  mintmym  friefipn. 

•  Diomatpr  rongat  .050"  —  54.0". 

•  Minimum  1000  V.A.C.  hl-pot  b«tw««n  clrculH. 

•  Hord  tilvpr  plafad  tp  pUitHc  bcita  and  wlra  to  form 
ri9ld  otftambl)r  that  withAtondg  up  to  13,000  r.p.m. 

•  Suppliad  to  your  tpocifUotiont  ot  compotitivo  prUot. 

EleCTROTeC  Corporation 


SOUTH  HACKENSACK 


NEW  JERSEY 


Broci*  "Mofiobioc«",  with  tingio  pi«c«  plO»t>c 
inserts  otttr  outstanding  advontag«%  in  as»«m* 
biy.  winryg,  mounting  ond  soivict  in  th«  tiold. 

•  Removable  contact  pins 

•  Single  hole  panel  mounting 

•  Pressure  scaled  to  75  psi, 
or  higher  when  required 


BREEZE 


Corporations,  Inc. 
41 K  South  Siith  St 
Newark  7,  New  Jersey 


CONSTANT  RESISTANCE 
HIGH  POWER  RATING 

TERMALINE 

COAXIAL  LOAD  RESISTORS 


51 5  ohms  DC  to  4000  me  -  5  wotts  to  2500  watts 


I  Itt  « ftivi jn« «'  <  1  < > w  \  ^ NX  K *  of  the 
I  I  )\f  ri'o\ti>r  iii.ik*  t(  ihr  t<fr4i  «)u(Ttriiv 

40'!  M4ii<l4r«t  4r  I  Hf  uoil  VH) 

|it>iKn  it  h  rfi.o  fiorrti  il  r«-i<(j<Mr  tt  puf  lo 
ttitrk  pf  <  mI«i,  itiK  4  pofr  rrtisi4iitr  otcr  4n 

(  tin  '  •  )«  V  rjiiK*-  AiiiitK  at  a 

iMiiMriiiU  tt  pii  lor  HI  « rii  ra(t  ihootaruU  of 
lfK^tMINI  tinift  4f**  in  «l.iilt  utr  vtiih 
Ifttpit  Hi  t  trantifoiirrt 


SIX  MODELS  AVAILABLE 


CoAf  0(9*  r-g 

I  HD  SI  S  wrt**% 

•  Sm  S 

•CA  ?0  .o^iv 

•I  sa  •qo» 

«  I  M  •0**1 

12  SOO  mo**% 

i;C  ;sdo  ma**% 

0*^9t  0-1q|  *cit  Dl  (Ob’*  OI»*'*'b 

(ool  ol  *  *'9  o«o-tob>* 


CoAM«{  *e# 

UO  ;)8  U 
UO  ^>1  U 

uo  nt  u 

OO  2)1  U 

uo  2il  U 

A ■1op*or  *o  *  ♦  UO 
28  0  «yppi'*d. 
•t  lo*  i*oitdoi'l 


Ail  IIHMAIINI  unirt  tmpi  Mo.ttl  M  '<  ^n 
t«l(  tooltil  «n>l  iri|iiin  ro»  a-  tiliaft  {•.••(i 
Nitt*«i4itii4i  <i«i4niiis  tiiMO«<ni> 


llTlKATUfit  UPON  PlOUtST 


BIRD  ELECTRONIC  CORP. 

^  ^/uiH4*tUA4C9H 

1800  last  38*  Slrttl  •  CUvtIand  14,  Ohio 

W*tt  Coast  Roprosontativo  *  NEELY  ENTERPRISES*  Hollywood  46,  Calif. 


SLOW  SWEEPS 

HIGH  SENSITIVITY 


•  Band  Pass — DC-2mc 

•  Sensitivity — 5mv/ cm 

maximum 

•  Sweeps — .3  seel  cm 

to  3  usecicm 


Typ«  512  Oscilloscope 


Niws  or  thi  inoustst  (co«tiiiiMd 

s'rani  of  fvaluatiori  atiil  iniprovf- 
nifiit  of  instrument.'  for  mea.'unnK' 
ha'll  phv'iral  i|uantitie.'  which  ha' 
heen  initiated  in  iiMiperation  witii 
the  de|iartnii-nt  of  liefetl'e. 

Iio.N \l.l>  (■  Ml  Don.M.Ii  wa'  recently 
promoted  from  'iipervisor  of  in¬ 
strumentation  to  chief  entrineer  of 
the  CiMik  Uc'carch  Lahoratories,  a 
division  of  the  CiMik  Klectric  t'o.. 
t'hicay'o.  Ill.  Me  is  a  memher  of  the 
(iiiidance  and  Control  Working 
•  •roup  on  the  Panel  on  Counter- 
measures,  (iuided  Missiles  Commit¬ 
tee  of  the  Research  and  Develop¬ 
ment  Itoard. 


D.  C.  McDonald  H.  R.  Terhune 


H.vkdI.P  R.  Tkkiu'.nk.  previously  in 
charv'e  of  electrical  components 
standardization  for  RCA  Victor, 
has  joined  the  Mvcalex  Tube  Socket 
Corp  of  .N'ew  \'ork.  N.  'l'.,  and 
Clifton.  N.  .1..  as  vice-president,  and 
will  head  the  standards  department 
of  hotli  this  company  and  its  alfili- 
ate.  .Mycalex  Corp.  of  .America.  For 
the  past  live  years  he  ha'  heen 
chairman  of  the  R'l'M-X  Transmit¬ 
ter  Section  Tiihe  Sis-ket  Committee. 

R\!  ni  I..  P.\I.M1R.  electronics  etiy'i- 
neer  with  IR.M  since  l‘.t:52.  has  heen 
made  laboratory  manay'er  of  the 
eM^'ineeriiiK'  laboratory  of  Inter¬ 
national  liusiness  .Machines  Corp.. 
Polijrhkeepsie,  N.  A  . 


Afcorote  obiervotion  and  meatiirgmenf  of  slowly  (burring  phenomena  It 
ditficvll.  if  not  impoisitile,  by  conventional  otcillotcopic  techniques.  The 
TrLfronii  Type  512  Cathode  Pay  Oscilloscope,  combining  at  it  does  direct- 
coupled  amplifiers,  slow  sweeps  arid  high  accuracy,  is  recognized  by  a  con- 
slantlf  increasing  number  of  researchers  as  being  an  indispensable  laboratory 
»oo/  t-lew  and  fruitful  approaches  lo  the  problems  encountered  in  research 
are  perrnaied  by  these  fentuies  $950  00  fob  Portland  Oregon. 

Ml  *•  todof  for  ^•*v**f*<f  O**0«  of  Typo  517  90^  msfrwmonff 

TEKTRONIX,  INC. 


712  S.L  HmWIiwm  Mvd.  PirHirtl4.>w. 


lOMN  .\.  P.  OllM.W.  a  former  vice- 
president  of  (ieovisioii.  Iiii..  of  New 
York,  and  chief  engineer  for  the 
Rieher  Research  Laboratory  of  the 
same  city,  has  been  apiiointed  a 
senior  res, arch  eiiv'iiu'er  in  the 
phvsii'  ib-partment  of  So.ithwest 
R,-s,',ir.h  Institute. 

Dvik  Pol  I  \i  K.  consultin>.'  eiiy'i- 
I  neer.  lui'  join,-d  with  Spectrum  Fn- 
^  y'itieers.  Itic..  Philailelphia.  Pa.  in 
I  forminy'  the  New  London  Instru¬ 
ment  Co..  New  London.  Conn.,  to 
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Scovill 
help  / 
you  \ 
with  ] 

the  I 


tough 


gioaiD 


fASTtNlKS  AND 
iSPfCIAl  PARTS 


/fP\  Communication 
Equipment  Division 
THf  ROBERT  DOLLAR  CO. 

SO  DtUMfM  ITtIfT  •  SAN  ^lANClKO.  CAlIf 
fe9«r«  Tike  M  Skm#<kt  A  S*a  C«..  2S  W«pp#«k  S<  , 
New  YeHi  Ci*v  CmkU  SIMONTffiCi 


(co)itiikkic4) 


NIWS  OF  THE  (NOU^RT 


HEINTZ  and  KAUFMAN 

"prefuenc^  S^t 

EXCITER 

(HK.A-4722) 


I'tiK'ajff  in  r»-search.  ilevelnpment 
:iiul  manufai'tiirint;. 


\Vii.m:i>  K(»TH.  fnrm«Tly  h»*ail  t>f 
thf  Sent)  Seetian  t)f  Kaytheon 
MtV.  (■<>.  ami  Stam.KY  K  Ruh. 
formerly  heail  of  the  Servie 
Sonif  Dept,  at  Kaytheon  have 
formed  the  Kieh-Koth  l.al)oratorie.<. 


on  050  cycle  shift 

H  A  K  tead$  in  F*S 
equipmenf  design 

Mfint?  And  Kaufman  F  S  equip* 
m<*nt  prosideB  the  utmott  retia* 
bilifi  in  simplex  and  multiplex 
radio-printer  operation. 

^  rite  for  specihcationt  on  the 
nete  MK  4*^20  diversity  receiver 


Larry  C.  F.  Horle  (left),  retirinq  RTMA 
chief  enqinesr.  ii  preiented  with  a 
scroll  arui  o  Philco  te  combination  by 
D.  G.  Fink,  editor  of  ELECTRONICS.  The 
*r  receiver  was  o  qdt  from  the  JETEC.  to 
which  L-  C.  F.  Horle  was  o  consultant 


Montclair.  N  J 
tos  Anuetes  • 


•  Detroit 
Cleveland 
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f  M #  #'K  »  #»0 

PRECISION  TEN-TURN  POTENTIOME 


Tm  §H  0f99lm  pmtHttmimt  «!  tk0 
••vtef  •■■•■rt  of  Mm 

two  boOrMf*  §a00tt«Uiii  Mm  fOlOE 


.1. 

7. 


y««  t«l  ffwoM  HfiM  MrsMowt* 
•OoM  Mmv  om  MOotMoM  MM  yMy 
w«*  Mm  iMottnf 

TRiwIaali  lolMtuM  M  toMi  •!  m« 
UMOIMO  #!•»«*«  WtOM  MOoMiOf . 
CHUM  MlllfR f  CMtoM  h  m  MM»> 
9»ol  owM  94  Mm  Iiomhh 

Vo«  99i  OtCMWM  MMMf  OIlM  M* 
MMMf  Mm  «•  wnM-WckloMi  EOriof 
M  cofMact  t«iM«. 

Too  f««  •  Mm  mm iuM—  »tcaaM 
•I  Mm  4I*V  WofMi  94  mwmmm* 


7wii  •••  •  PMiMawca  oalMt  MlrocMy 
OiRilMIpiil  lo  MmII  MfMtw  wMM- 
to  10.1%  94  Mm  MMtiooct. 

Ivanr  mtUBMiM*  t«  anwaMe* 
•Hv  MMriEtwi  MbMM  ItoaiMy 
m  101  »Rimi 


riif-; 


WITH  YOUR  PRE^FMT  TAPE  RECORDER 


Hrrf'»  (t'x’J  nr»»!  The  new 
t  hiUl  (  •mtrol  T  ra>  k  ( leneraior  m Aei 
pintihle  puture  t\nihri>n<>u.  viund- 
iiafk  retortlinK  with  anv  tape  re- 
(iirdei  wilh  response  |{*xh1  iti  MKC. 
Here  *  him '  nin  new  FainhilJ 
■nttrumeni  .uperimpotrt  a  hi^h  Ire- 
<)ueni>  ti^nai  on  nu^nrlu  tape 
aiinulianeiHi.lv  with  the  Hiuml  iraik. 
Thi»  aiKnal  betome.  the  tape  .peed 
control  when  placed  hack  on  a 
iairchild  I’u  Sen.  Tape  Kecorder. 
No  extra  head,  or  modification,  to 
precently  owned  tafee  recordert  ate 
rr>|uirrd. 

WRITE  FOR  FULL 
ENGINEERING  DATA  TODAY 


(ompait  unil  (omei  im  j  imjJI 
Kjrryimg  fair — for  on-locution  work 
— unJ  muy  hr  rrmoteJ  for  ruck 
mounting.  ni  iit 


1S4TM  STIIIT  AND  7TH  AVINUI 


WHITISTONI,  1.  1^  N.  Y. 


■ACKTALK  COAtmiied) 

zlcTK  for  this  ilepartinc-iit.  A  fiuy- 
mont  of  fo.oo  will  In-  niadi-  for  eac  h 
ai  i'f|ital)lf  ontry  icvifh  nohitioii  i . 
Ansevt-rs  to  iiroliU-ms  will  In-  inih- 
lishod  in  the-  issue  sueiei-diny  t-aoh 
prohlem. 

lulut  Mlinth'u  .'iilllillnll 

Last  month’s  prohlem  was; 

\\  hat  is  the  power  tlissi- 
pated  l)>  the  plate  resistor  of 
a  class  A  audio  amplifier  when 
both  a  sinusoidal  and  d-c  com¬ 
ponent  of  plate  current  are 
present  ? 

Siiliitinii.  Ia‘t  the  maximum  value 
of  the  a-e  comiionent  alone  he  i  . 
and  let  the  d-e  component  he  <  .  The 
power  dissipated  over  one  cycle  is 
vriven  hy 


,  I  ,  >  o,  .,J 

:l{  '  It  '  rU 


If  the  power  dissipated  due  to 
the  d-c  component  alone  is  then 
the  latio  of  the  total  power  to  /’  is 


where  A'  is  the  ratio  of  peak  value 
of  the  a-c  component  >  to  the  d-c 
component  <  .  It  is  evident  that  a 
convenient  nomoy'raph  of  l';i|.  2 

could  he  plotted.  However,  the 
maximum  value  that  A'  may  have 
for  (lass  A  conditions  js  unitv  so 
that  a  nomovrraph  is  hardly  neces- 
sary.  For  A'  eipial  to  unity  in  Ki|.  2. 
one  ohtains  a  value  of  total  power 
that  is  2  Kh)  times  the  d-c  power. 

One  must  further  .cssume  that 
the  amplitier  miydit  he  reipiired  to 
I>ass  sipiare  waves  indefinitely,  for 
which  case  the  power  dissipated 
would  approach  the  r.itio  of  the 
sipiare  of  the  su|ipl>  voltavre  to  tlie 
lesistailce  Used. 


isicin  <!c»\«Tayc" 

HKAR  SIK.s; 

ITIK  F('('  1'  Clirrelltlv  enyMyred  111 

hearinv's  to  alliK-ate  televisinn  sta¬ 
tions  throiiy'hoiit  the  country.  They 
have  announced  that  first  priority 
is  heinyt  (.'iveii  to  the  estahlishment 
of  at  least  on»‘  television  service  to 
the  entire  area  of  the  I'nited  States. 
.Notice  that  this  priority  dm-s  not 
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Micro4i«l  ii  coipoi<<  pi  Iwp  cmkmi* 
Iricpilv  .  .  .  •••  Ipf 

MpPtiMf  mp»niit>  of  ••cii  loro  omd 
9>km  lof  coooMof  boo*  TIm  ko* 
crtitw—l  4iol  hot  1 00  tpool  4»vkMoo« 
o«4  *•  ottocNod  I#  Om  tfcoll  to 

tliofo  h  oo  Wocfclotfc  TInn  IM  coo«ocl 
PO**liOO  M  lorficolo^  lo  OO  iO^tW 
•ccofocv  of  1  port  io  1000  Hallmi 


CONVINIIMf  .  •  •  4ol>T«tod  cooi- 
plololv  o»«oiMo4  wMi  rflolf  »vo* 
dpooiio^.  EotMy  aoilo^  lo  o  k« 
locoo^t-  AH  4lolt  MV  W  locfcorf. 


Quality  controlled 


PRECISION  MINIATURE 
6"  DRILL  PRESS  WITH- 

SENSniVf  FEEL! 


TEN  TURN-COUNTING  DIAL 


SpoM  liom 

tl  Oirfe 
■lEll  saall 
ir««t 
initir 

KCIfXf 


.M(  >ni  I.  20 1  H  milts  till-  ini  frjsinf:pi*st- 
Mjr  tiitiurul  Or  snull  Jiiltin^  td  ivcr 
hi>:hir  aciur-uv  st.uu!arJs.  SpiiiJlc  turns 
i  n  ''ilnti.l  H<4rin>;s.  run  tmc 
icss  than  tMHM  .  tibli  squitc  (<>  spnulli 
vMibin  .ootK*’  jt  2';'  rjtlius  (Vtmatunt 
ji>ur4i\  ijstin>:s  Antualcd  jiul  >:rt>uniJ 


:ro  mochooi^^i 


Coi'vement  He<9ht  and  Viewing  Angle 
AdiuOobie  to  Hold  Portoble  Scopei 
Boll  Beonng  $wi«el  Rubber  Tired  CoTtert 
lightweight  Aluminum  Conttruction 
Recommended  by  loborotonet  Wherever  I 

^07  Potlpo.d  n  :on*  n»n*ol  U  S 

it  cash  oceoi*ipa'ii«i  orde^ 


Terry  Awe  of  12  St  •  P  0  Boi  SSS  *  Comden  1.  N  J. 
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I  (li.-'tribiitioii  ()f  |i(i|)ulati(iti. 

F'urthi-i  niiir*-.  th«-  a-'iimpf ions  upon 
«hnh  roVfia>f«-  and  int*Tffr»'iUf 
art-  ii>mpijt»-<l  do  not  consider 
topojfraphy. 

All  of  the  allocation  plans  which 
have  heen  •.wjry'e'ted  to  date  involve 
lisatiin:  'tatioii'  in  towns  and 
iitie'.  Thi'  is  a  vei  v  iinsati-<factoi-v 
approach  to  aci  ornplishnient  of 
thior  'tated  fust  priority.  A  more 
lealistii  appi'oacii  would  Im-  to  lo- 
l  ati-  'tation>  hv  /eov’raphic  coordi¬ 
nates  oiilv.  All  the  stations  on  one 
channel  coiild  he  al'raily'ed  in  a 
pattern  vviiich  vvoald  permit  the 
y'leate-t  niirnlier  of  .stations  on  that 
channel.  Thi«  pattern  mi|/ht  rc- 


2  KW 

VACUUM  TUBE 
BOMBARDER 


INDUCTION 
HEATING  UNIT 


FOR  AM,  FM, 
UHF,  VHF, 
MICROWAVE, 
TELEVISION 
AND  RADAR 


Nrver  brfore  a  value  like  tkt\  new  2  KW 
bench  model  Bombordrr  '  or  high  fre 
qucncy  induction  heater  tor  ^gvinq 

t.mr  and  money  m  iurtoce  hardening 
bror  nq  soldering  onneolmq  ond  mony 
other  heot  treating  operotioni 

Simple  Eo%y  to  Operote 
Iconomicol  Stondordiiotion  of 
Unit  Makrt  Thu  New  Lov»  Price 
possible 

Thi%  compact  induction  hrotcr  io«ei 
\poce  yet  pertorms  with  high  rtticiency 
Operates  tn>m  220  vc  it  line  Complete 
with  foot  switch  ond  one  hcoting  coil 
mode  to  Customer  %  requirements  Send 
samples  ot  work  wonted  We  will  od 
vise  time  cycle  required  tor  your  par 
tKuior  iob  Cost,  complete  only  SbSO 
Immediate  delivery  from  stock 


up  Ml 
ItMA  .11 


FIG.  1  Proposed  allocation  ot  telewt 
SiOn  stations  tor  most  etticient  .oI 
channels 


'••mlilc  l-'iv'  lA  It  can  he  extended 
indefmitelv  in  all  direct  nni'. 

I  here  remain^  cuii.'id.  rahic 
"whit.-  ai.-.i"  in  Ki).',  1  .\  rhi>  can 
Ilf  til'.'d  in  hv  statinii-  I'll  ether 
chaMin-U.  ai  ranv'.-d  m  th.-  sam.-  p.-it- 
ti-in  h,il  -hifti'd  -.liylitly  with  ic- 
-p.-c!  te  the  lii-'t.  I'll.-  niimh.-r  ef 
.  h.inii.'l'  n.-e.I.'d  t"  ciivcr  aiiv  .irea 
.einpl.-telv  th.-n  he.  enic-  a  'imi'ie 
full,  tleli  et  :h.  I.ltle  ef  the  ce- 
t  h.iniii-l  'P  ii  inv  te  the  -ervi.c  ar.-a 
I  .tdills 

Ku'.nc  1 1!  -hew-  liKatiens  fer 
-t.itien'  .'11  three  channels,  with  a 
r.i’i'i  ef  le.  haiincl  'pa.  ini;  t..  '.'i  v. 
I- c  area  radlii'  ..f  It  .  an  tie 

^cen  that  th.-re  i--  'till  a  sliv’ht 
.im..unt  ef  "white  ar.-.i",  and  aNe 
»emc  evcrl.ippiny  Kiv’ure  If  'heW' 


Sorntitic  H»c»r.c  llfclronic  Hfolfri  or* 
mad#  in  the  following  range  of  Power 

I  2  J*i  5  7'j  10  12*2  15  18  25  40  60 
80  100  250KW 


Division  ot 


S”  CORRUGATED  QUENCHED  GAP  CO 


ith  .«)  Ill  u  in 

In.ulit.fe!  r-iUitt; 


107  Monroe  St  Gortield  N  J 


November.  t950  —  ELECTRONICS 


aACKTALK 


th»*  •iam»-  statiiin  arranjremfnt  as 
Fiv'.  11?,  but  th*-  -it-rvico  areas  have  | 
l«'«-n  altered  to  hexajfons.  each  hex- 
a>ron  ha\in>f  the  s.ime  area  as  the 
lorrespondinkf  circle  in  Fi^v  IH.  Of 
course  no  station  will  provide  cov- 
erav’e  in  the  shajK'  of  a  hexairon, 
but  1  have  ne\er  seen  measured 
coveravre  that  wa-  evai  tly  circular 
either.  I’onsiderin),'  'Uch  factors  as 
tin-  nature  of  frin^'e  area  reception 
anil  the  etfects  of  toitov'raphv .  the 
assumption  of  hexak-'onal  covoray'e 
is  probabl\  .IS  justifiable  as  the 
assumiit ion  of  circular  covi-rav.'e. 

In  h  iv  1I>.  F.  and  F  are  >ho\vn 
Various  other  possible  arranjre- 
ments  of  stations,  ntilizine  addi¬ 
tional  channels,  and  providing 
K'reater  relative  cochaniiel  spacing. 
Fik'ure  lit  provides  comidete  cover- 
av'e  of  any  area  with  four  channels. 
Twelve  chanin-ls  would  iirovide  com¬ 
plete  coveray'e  with  three  services. 

.Vlthouy'h  this  fundamental  idea 
in  its  present  form  would  hardlv  be 
acceptable  to  any  of  the  |>arties 
concerned,  it  does  repre-elit  the 
nio^t  etfective  Utilization  of  chan¬ 
nel-,  and  therefore  miy'ht  well  be 
itili/ed  a-  the  basis  for  some  more 
acieptalile  alliK-ation. 

Iaviks  II  ( birr N  wool) 

/• ’'.ii . I  /-.i 

1)K.\K  .-slK-S 

In  MV  HRIKK  .VKTlfl.K  .-ntitled 
••Wideband  Series-I’arallel  Trans¬ 
former  l»e-.iv.'n",  published  in  the 
KUrtrou  .Irt  dejiartniellt  of  Kl.KC- 
TRONKS  for  July  I'.toO.  two  refer¬ 
ence-  were  omitted.  One  referred 
to  unpubli-hed  Hell  System  .Memor¬ 
anda.  and  the  other  to  a  paiier  bv 
K.  K.  .'sandem.iii.  The  latter  article 
wa-  entitled.  ••< ■oupliny  Circuits  a- 
Hand-Pass  Filters,”  and  it  ap¬ 
peared  in  H'ir</(.<.s  f-.'iiiiitm  r,  I^. 
p  dlb.  P.Ul. 

ViM  KNT  C.  ItlliKoI  T 
•  Isser.  1‘riil.  Ill  Kill',  h'lii/i. 
Thr  I ' HI  rt  rmlij  iit  tt  oicioinoi 
Ciillrf/e  III  H Mifiiii  I  I  Hill 
Miiilimiii^  W  isi'iiiisiii 

FpitoR's  Notp.  Our  policy  is 
to  print  all  references  submitted  by 
an  author,  e.-peciaily  where  they 
are  essential  to  understandinj.'  the 
material  presented.  In  some  in¬ 
stances,  physical  factors  preven' 
our  carrying'  out  this  policy,  a-  in 
the  case  cited  above.) 
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TESTING 


•  Fatigue  testing 

•  Location  of  noise 

•  Shake  testing 

•  Identification  of  resonant  frequencies 

•  Environmental  tests  for  Armed 
Services  specifications 


UNITED.  STATES  TESTING  COMPANY,  Inc. 


Professional  Services 


AMERICAN  SPEEDLIGHT  CORP. 

lArr iLiAff 0  witm  i  0  tAiT/nAH  me  > 

IIAMKT  U  PaMKITM 

f*niKr  ooiMi:#.!! 

m  F:»»A  PliMtftAk 

*tff  II. 


HOGAN  LABORATORIES,  INC. 

J'.Aa  V  L.  ll..«A6.  {‘r** 

Hetr'ifik.  fngxnrtryng 

lift*  n.nip«<#ot  ctAff 

•-«  Mn  ItAiiuna.  ^  ftmUsUt 
t  >MuuAi(«M*«.  Dartr'  MTsiUt*  rmon] 

155  l‘•r^r  y,>rk  M  t 


CROSBY  LABORATORIES,  INC 

.\furttifi  {,  t  roihf  i/.Vfu^ 

Kt«rtr'«i!'-  Y  i.g\n0-0r\a4 


MfASUREMENTS  CO«PO*ATION 

leartfi  «/  .\t  anufat  tu^  trttf  hnifinffn 
rf  W  }(•  *  k  itrry  W  klintrr 

J-IiO  M  «ftn  It^urMi 

In  thr  l**«.cn  4n1 
</  Tiwt 

Ito  nt/m.  .>  J 


DUBROW  DEVELOPMENT  CO 


Eugene  Miftelmonn,  E.E.,  Ph.D. 

I  uniulling  hntineer  iS  /‘hysuiil 

II. 4h  Fr#t4umr»  }|e4Mn«  In<1<i»tfl4l 

AptiiiM  Phriiit  4a«)  ^U‘h»tuft'.r« 

4'i  W  W4s»i  Dfft.ia  ChK-Aff  B.  Ill 

S  k.ll 


EDGERTON.  GERMESHAUSEN 
&  GRIER,  INC 


NIAGARA  ELtCTRON  LABORATORItS 

.  ll>»(  I.TATIIIN  IX.MKiN  OlVSTIir.TION 
MU)  Til)  TID.HUih  AC  liKI.AV 

In  n.liilinn  nf  p.i.|<l.nii  if  i4Mlrtit>.r 
mill  .inririi  pln.iiAi  lA.mmi.niA' i  m  for  ■!..  r. 
«inr-'h  nr  nnAlitt.  ni  l■£l.>t•tMrr  Inifuntr:.)  plnnt 
pmtilfru.  A...  n.ltmt 

Aniinf.r.  Nin  l.  rA  I  »M.  Altm.  MATIHISI.AII 


How  many  times 
have  you  heard  somebody 
that  ought  to  know  better 
aay  something  like  that  about 
motors,  pumps,  compressors  or 
what-have-you’  And  how  many 
times  have  you  heard  somebody 
else  say.  “Oh  yes  you  can! 

I  saw  just  w  hat  we  need  in 
Blank  Company’s  ad  yesterday," 
Advertising  pages  in 
this  magazine  are  packed 
with  neu-s  alxiut  your  business 
They  contain  information 
about  products  and  services 
designed  to  help  you 
do  your  job  quicker, 
better  and  chcajier. 

To  be  well-informed 

about  the  latest  developments 

In  your  business, 

your  industry  . . , 

and  to  stay  well-informed  .a* 

read  all  the  ads  too. 


PICKARD  AND  BURNS,  INC. 


ELECTRONIC  ENGINEERING 
CO  of  CALIFORNIA 


'Iflrflt'  A  llM«  <r> 

‘  f):<'  la*  iiiMiirn; 

SiNNlhAm  P4  Vli 


ALBERT  PREISMAN 


ERCO  RADIO 
LABORATORIES,  INC 

Ntt.hf*  <  tfnmunii  jtiofti  t 

jrn  m**!- psn>-t)i  I'nxluni 
n>fMirr«  I -A-juai*.  t  THejfftpti 

(MINIMI  VTM  a  •  Ness  >..(k 


The  Robert  H  Streeter  Co 

lUttfunt,  l)/n^n 


EDWARD  A  GAUGLER.  Ph  D 


THE  TECHNICAL 
MATERIEL  CORPORATION 


PAUL  GODLEY  CO 


McGRAW-HILL 

PUBLICATIONS 


HANSON  GORRILL  BRIAN  INC 


WHEELER  LABORATORIES,  INC 

4r  l  y  .'Ttn  nica 

4\hvsu  Mtitf  IlMf^irh  l^ai'^pinmi 
U  Ft't’i'Uita  I.  n«aR  AntMitiaa 

M;.*rf»a**  «  tiOiiamafita  Tt»t 

HA'*  14  K  w^aal♦f  ati  1  ?<•»!? 


|ttnac)'4i  M  il 


EISLER 


{^»r<  tof  V«  ro  3V}  KVA 
GLASS  WOKKING  IQUtKMCNT 
Sp*<»oi  ond  Stgndord  Typm 
.AMP  M<|rHifoctu«»nO  C9w*pm«nt 

.  «»  - -  |Qo»pm«nt 

>MCNT 
Pumpi  •«< 
for  loborotory  uM 


SPOT  WCLOCPS 
TILIVISION  TgBI 
rPANS^OftMfPS 
»»<A»^*0CSCINT  I 

^lcOKISCINT  T _ _ 

NfON  SIGN  MAkCPS  EQ 
CLECTKONiC  lOOlPMENT.  VocM 
wIT  GLASS  Slicing  a«d  C*#**'«g  moch'» 

ItiilB  CNCiNfCftiNGCO  .  lAc  TSiSpU>bS»  Nvwofk  ].  N  i 


A  EUROPEAN  SOURCE  OF  SUPPLY  INVITIS  YOUR  INQUIRIIS  FOR 
TELEVISION  &  RADIO  PARTS 
FLUORESCENT  LAMPS  &  ACCESSORIES 


So<F«l«  lndw«tPi«tl*  ALFA 
fu*  d«  U  Svnna.  Bru«k*lt-BW|iMfli 
CrMm  rale  a  BRUSSELS 


MofttfEdcfurtFi  and  (tpor1of%  Wofld-Wi4o 
fltpylatton 


IKfAI  notice 

HT\TF*>trNT  i*V  the:  M  W  MKNT. 

am*  *  III*  I  i.sTh'N  iti*/ii;iii»  in  Till  V*  T 
hK  t  i»NEiKf>'>  **1*  M  *.»  <T  -.'I 

.AMF  M*F  l»  H>  Till;  A*  **K  M  Mli  II  ; 

1  •  AM*  Jl  L\  I  .  -I-.  T*  .  • 


Tim 

CONTACTS 

Section 


supplfrtifnts  nthff  aJvrrtisinft  la 
this  issue  with  these  additiiinal  an¬ 
nouncements  of  privlucts  essential 
to  ethcient  and  econunvical  produc¬ 
tion  and  maintenance.  Make  a  habit 
ul  checkiiiK  this  pa^e,  each  issue. 

Classihed  AdvertisinK  Division 

ELECTRONICS 


FINE  RIBBONS 
OF 

TUNGSTEN  and  Molybdenum 
Quality  and  occuracy  tn  our  tabnea 
tion  ol  Tunatton  &  Molybdonum  Hib 
bon*  havo  characioritod  our  ••rvico  lo 
ih«  Eloctronic  industry. 

A  dovefopmont  oE 

»H.  CROSS  Co. 

IS  St  .  Nrw  York  7.  N  Y 


hiqh  spord  fifOh  leniitFVFty 

SHORTED  TURN  INDICATOR 

Thu  Ksrtro-  shrKiHl  Turn  snd  OpM>  Cirruit 
{..>1  —  Mititpl  lUiR  ~  ifldKRtP*  tinslo 


R  Contoct  Motor* 


•  Pyromotor*  1 

ci/i/i-pLy-lSz 

Jl*'*  PRODUCTS,  INC. 


- EL-TRONICS,  INC.— 

Research,  development,  ond  manufocture 
oI  electronic  equipment — a  single  model  to 
large  quontities 

Wrlto  TodAV  for  Fr*o  Rminno  of  Oor  Plant  Fortlitio* 
Spociottsfs  m  Coigor-Mu/Zor  oquipmont 
2647 -b?  N  Howard  St-PtiilA  33,  Pa  GArfield  5-2026 


MICROMETER 

FREQUENCY 

aacTCB  tro«smittor». 

tfom  I  to  175  me, 
witRin  0  0025  por  conf 

LAMPKIN  LABORATORIES,  INC. 

Rraionton.  Fl*.«  U,  S.  A 


.  MPI  Hikn  Bin  tlM 

51  iilfirnt  Irpts  I  silts 


Mimotvro  boH  boonng*  for  pppRcetton  In  procHton 
mochoniun*  minttniM  btetipn  ond  woor  High  lood 
copocity.  lood  woigfit  ond  apoco  Spociol  dougn* 
ond  comploto  ong'inotfing  aorvko  for  your  opplioo- 
Non.  Wrlto  for  cotobg  E. 


SUB  CONTRACTING 

MILITARY  and  COMMERCIAL 

rtcfivtrt  tost  oquipmoot 
trontnuftor*  ~  control* 

*ub  otiombllo* 

TELETRONICS  LABORATORY,  INC. 

Wottbury,  L  I.,  N.  Y.,  Wottbory  7-t02S 


SUB-MINIATURE 

PRINTED  ELECTRONIC  CIRCUITS 

*r*duo«d  freai  yoor  •cK««*tlc*  or  alttlnt  •!•*- 
tr*«l«  Maipmant  Ctfrolti  Arad  a*  raraiaiea  ar 

•If  drlad  an  tlAallra  and  oaoar  Oaaaa.  CanRdaotlal 

aamlca. 

PLASTICS  &  ELECTRONICS  CO. 

272  Northlond  Ayo..  Buffolo  i.  Nov  York 
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Searchlight  Section 

CMPLOYMENT  •  lUSINESS  •  OPPORTUNITIES  •  EQUIPMENT— USED  or  RESALE 


UNOimATlD  tATI 

20  •  \t—  mtfimmm  4  !•  94 

S  •v***#^  •»  « 

INOfVlOUAL  fMnOTMiNT  WANTIO 

r«t«  t%  •EM-lMlf 

»•**  p«v«b<«  l» 

*^VCrO^Ai$  tl  20  •  UA9  m»  taMfttM 


r«t«  »«  DISCOUNT  of  I0\  if  fttH  pavm«<it  ii 

ib<«  IN  •rf*«A<D  'A  0<l»On(«  fof  fviH  COnt«<ytivc  of 

S  tl  20  •  •«  iMMfttM  yfldnplOvO'l  o4«  Aof  <A(lyd<A9  p<npo«oll 

Htw  AOVf fffISf MiNfS  rpccfve^  by  October  2flh  wtit  opppor  in  fbp  Dtrembpr  liutR  i 


OlSrLATfO--ftATft  Ptft  INCH 
Th«  odvtrtitinQ  role  is  tl2  10  per  tiKb  for  oM 
•4p«ifts<ii9  oppMni»9  on  olAtr  HiOfl  o  cpn 
froct  bosis.  doPfpQcf  rotbS  QuotpO  •«  rtQwttt 
AN  ADVCtTlStNC  INCH  IS  (MOSyrcd  ^  lACb 
ftftKollv  ON  ons  colwiNN,  3  epIminns — 30  iNCbtS 
~-tO  O  POM 

f  LfrT 


Ntw  ADvtRfnf^fNTi  rpcofved  by  October  ifth  wtll  oppoor  in  the  Dftmber  iiute  subfe<t  to  hmitalton  of  ipoct  a^oilobio 
tk.  pwbliik«>  €••»•«(  Qtitpt  ddoftitmg  ■■  ik«  SMfcklisht  UctiDii  dk.tk  litM  tkt  Mindt  at  tlw  Mnytaciyftrt  at  rytitlofi,  copocitori,  rk*ottatt.  ond  pot*" 

tio<n«t«rs  or  otK«i  nom«(  dotignod  to  doicnbo  Sych  products 


\f 


Physicists 
Mathematicians 
Electronics  Engineers 
Mechanical  Engineers 


ELECTRONICS  ENGINEERS 


with  a  background  in  patent  specification  writing 
desired  for  an  expanding  Patent  Department  in  a 
growing  research  and  development  organization 
located  in  the  Midwest.  Unlimited  opportunity  for 
advancement  for  properly  qualified  men.  Law  degree 
unnecessary.  Must  be  U.  S.  citizen  and  free  to  make 
occasional  trips  to  Washington.  D.  C.  Please  give  full 
details  in  first  letter. 


CoTNoll  Acronouticol  Loborotory  on  offibote 
of  Cornoll  University,  bos  permonent  positions 
opoN  for  men  of  protect  engineer  coliber  witb 
•dvonced  degrees  ond  experience  m  physics, 
opplied  mothemotics.  electronics,  ond  inttry- 
ment  design  Assignments  ore  voried  ond  pro 
fessionolty  cboHcnging  in  fields  of  pure  ond 
opplied  pbySKS 

The  position  of  our  loborotory  is  between 
these  of  universities  ond  commerciOl  rcseorcb 
institutes  We  believe  it  combines  mony  of 
the  troditionol  odvontoges  of  both 

Inquiries  will  be  treoted  os  confidential,  they 
should  be  oddressed  to 


Mr  Nathaniel  Stimson. 

Dept  F.  Cornell  Aeronauticol  Loborotory, 
P  0  Box  23S,  Butfoto  21.  New  York 


ENGINEERING 

OPPORTUNITIES 

”  Westinghouse 

Wanted: 

DESIGN  ENGINEERS 
FIELD  ENGINEERS 
TECHNICAL  WRITERS 


POSITIONS  VACANT 


Electrical  Engineers  and  Physi¬ 
cists  are  needed  tor  research 
on  Cathode  Ray,  Subminiature, 
Secondary  Emission  and  other 
types  of  Vacuum  Tubes. 

Permonertf  interesfrng  posrfrons  ore  ayoih 
able  in  the  following  fields 

Tube  design  &  development 
Tube  processing 

High  vacuum  systems 
Solid  state  physics 
Electron  optics 

Phosphorescence 

Men  qualified  m  ony  fhe  obove  ore 
inytted  to  send  their  resumes  to 

Divisional  Personnel  Monoger 
Notionol  Union  Reseorch  Division 
350  Scotlond  Rd  ,  Orange,  N.  J 


Muyt  hove  ot  ieott  one  year  s  expertence 

Foe  work  on  oirborne  rodor,  yhipborn# 
nidor.  rodio  communtcottons  egpt .  micro 
wove  reioy,  or  micro  wove  communicotiont 

Good  poy  excellent  working  conditions, 
odvoncement  on  individuol  merit  locotion 
Boltimore 


Send  return#  ot  experience  ond  educo 
tion  t#  Monoger  of  Indutfnol  Relofiont 


EMPLOYMENT  SERVfCE 


ELECTRON  TUBE  ENGINEERS 


WANTED 

voryyfTs  <yhk-  rnqinerr  perfectly  famtlior  with 
;othodc  tov  tubs  and  phosphor  monytocturc 
lAilling  to  fFQvel  to  U'orl 

AMERICAN  TICHNION  SOCIETY 
1S4  Nassau  Street  N  T  Apply  to  V  s 


Additional 

Positiony  Vocont  Ads 
on  pages  279.  260  &  281 


Apply  by  mly  to 

Personnel  Dept  Sonotone  Corporotton 

llinsford  New  York 


SEARCHLIGHT  SECTION 


SENIOR 

ELECTRONIC 

CIRCUIT 

PHYSICISTS 

lor 

Advanced  Research 
and  Development 

MINIMUM 

REQUIREMENTS: 

1.  M3,  or  PhJ>.  In  Phyalcs  or 
E.E. 

2.  Not  loM  lhan  fWo  yoora  os- 
pononco  In  odToncod  oloctroolc 
circuit  doaolopmonl  with  a  rocord 
ol  accomplUhmoDi  giving  ovt- 
doaco  oi  on  unusual  dsgrso  ol 
iagsoulty  and  ability  In  tbs  Hold. 

3.  Minimum  ago  21  ysors. 

Hughes  Aircraft  Company 

iAitsntlon:  Mr.  lack  Harwood 

CULVER  CITY.  CALIFORNIA 


ANALOGUE  COMPUTER 
ENGINEER 

Cxp«ri»nc«d  qraduat*  •l#ctncaL  •nqin««r 
with  backqround  m  analoqu* 

computer  d«v«lopm*nl.  r«quir«d  to  tupor 
vi««  analoquo  computor  toction.  This  onqi 
nssr  must  bs  abis  to  astumo  lull  tschnical 
rssponsibil-ty  and  plannmq  for  proiocts 
ranqinq  from  sinqU  squipmsnlB  to  com 
plsts  systsm  dsvslopmsnt.  Hsrs  is  a  lits 
lim«  opportun.ty  lor  ths  individual  who 
con  orqaniis  a  rapidly  sKpandinq  facility 
Submit  dstailod  rssums.  Psrsonal  intsr 
V  ew  w-ll  bv  arranqsd. 

ENGINEERING  RESEARCH 
ASSOCIATES,  INC. 

1902  Wcit  Minnchoho  Avenue 
$t.  Poul  4,  Minnesota 


NEEDED  AT  ONCE 

f.p.f.inc.-d 

Physicists.  Chemists  ond  En9ineers — 
Mcchonicale  Electrical,  Electronic  and 
Chemical 

For  Work  on  on  Atomic  Energy  Project 
in  the  San  Francisco  Bay  Area 
6y 

CALIFORNIA  RESEARCH  & 
DEVELOPMENT  COMPANY 

Aiffnoil  cosipUlc  summopy  education  tram 
inq  eipcrivncr  etpcctcd  Milory,  and  refer¬ 
ences  to  Stondord  O'l  Ccmponv  of  California — 
Employment  Office.  22S  Bush  Street,  Son  Fran 
CISCO  20.  Cohformo 


MECHANICAL  DESIGN 
ENGINEERS 


COLLINS  RADIO  COMPANY,  one  of  the  leading 
manufacturers  of  radio  and  electronics  equipment, 
has  openings  for  mechanical  design  engineers. 
The  work  calls  for  the  ability  to  lay  out  and  design 
intricote  mechonisms  consisting  of  fine  pitch  geors, 
cams,  and  linkages  as  well  os  sheet  metal  struc 
tures.  A  thorough  knowledge  of  working  tolerances 
opplicable  to  the  above  design  functions  is  essen¬ 
tial  Good  advancement  opportunities,  excellent 
working  conditions.  Send  resume  of  education  and 
experience  to: 

Glenn  G.  Johnson 
COLLINS  RADIO  COMPANY 
Cedar  Rapids,  Iowa 


i  ENGINEERS- ' 
T  PHYSICISTS 

- SENIORS - -r 

•  U  Jo  )r  u  ujnt  tn  j  po  itton.' 

•  W  f  M  jfif  y  'Ur  Jff'  j*;J  * 

Ths  W.  L.  Masson  Corporation  oilsrs 
tpscial  opportunitiss  il  you  ars  hsavily 
sxpsnsncsd  in  rsssarch  and  dsvsiop 
rasnt  on  radar,  computsrs  and  asso 
I  c:aisd  squipmsnt. 

Plsas#  addrsss  your  lob  rsquirsrosnts 
and  rssums  to  A.  Hodsommsr  lor  Lndi 
viduol  attsntion. 

THE  W.  L.  MAXSON 
CORPORATION 

460  W.  34th  St.,  N.  Y.  1,  N.  Y. 


PHYSICISTS 

SR.  ELECTRONIC  ENGINEERS 

Familiar  with  ultra  high  Irnqunncy  and 
micro  wav*  lochniquo. 

Exporionco  with  olocironlc  dlqilal  and  ^ 
or  analoq.  computor  roioarch  and  dn- 
volopmont  proqram. 

SalariM  commoniurat#  with  •zporionco 
and  ability.  Escollont  opporfunltiM  lor 
quallliod  porionnol. 

Contact 

C.  C  ionov.  Poitonnol  Ooportmont 
6000YIAR  AIRCRAtT  CORPORATION 
Akron  IS,  Ohio 


RCA  Victor 

Camden,  N.  J. 

Requires  Experienced 
Electronics  Engineers 

R(.A*%  strsdy  in  the  6eM  of  elec* 

ironies  results  in  tttrseti%e  opportuniiies 
lor  electrieal  and  meehanKal  engineere  and 
physKMit.  Experienced  engineers  are  find- 
inK  (he  ’'riicht  po«iiion"  in  (he  scide  scope 
of  K(  A'y  activities  Ec|uipment  it  being  de¬ 
veloped  for  the  following  applicatioiit: 
communicationt  and  navigational  equip* 
nient  for  (he  aviation  industry,  mobile 
trantmittert,  microwave  relay  links,  radar 
systems  and  components,  and  ultra  high 
frequency  test  equipment. 

These  requirements  represent  permanent 
expansion  in  K(  A  Victor's  Engineering 
l>ivitio(i  at  (  amden,  which  will  provide 
excellent  opportunities  for  men  of  high 
caliber  with  appropriate  training  and 
experience. 

If  you  meet  these  specifications,  and  if 
you  are  looking  for  a  career  which  will 
open  wide  the  d(M>r  to  the  complete  ea- 
prettiun  of  your  talents  in  the  fields  of 
electronics,  write,  giving  full  details  to: 

N«tlofi«l  lecristtlng  Dtvlalnii 
tox  920.  ICA  Victor  DMaloii 
Rodio  vorporotlon  of  Amorko 
Comdoffip  Now  ioraoy 
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IN  STOCK  AT  VERY  LOW  PRICES 


WANTED 


BOUlfVARO  INGINIIKING 
PIRSOHNfL  SIRVICI 
Mich^on.  Drpt  B  I.  CHt<oq« 


WANTED 


WANTED 


Will  Buv  AM 

BC-348'S  WITH  DYNAMOTORS 


HELEN  FINNEGAN 
49  WotHington  St  Little  Ferry, 


NEW  PATENTED  PRODUCTS 


CELA8  Boa  I6S.  Polm  Springs  Colit 


ARE  YOU  READY  TO  HANDLE 
Large  GOVERNMENT  CONTRACTS? 


wanted 


AMERICAN  TECHNION  SOCIETY 


ELECTRICAL  ENGINEER 


SEARCHLIGHT  SECTION 


T^ngaton  MoUy  Tantalum  Kovar  etc  in 
Wire  n.bbon  Strip*  Meeh  Tubes  etc-, 
also  other  materiaU  and  equipment  ueod 
in  the  Vocuuro  Radio  Tubes  Lomps.  is 
Industry  ard  Laboratories 


WHAT  TO  SELL  UNCLE  SAM  TODAY 

The  qoTernment  buys  thoueends  of  oloc 
troaic  assomblios  and  compononts  eTory 
doy.  Our  sonrico  telU  you  daily  what  you 
can  supply  to  Undo  Sam.  For  samplo  hot: 
Dept  D 

THE  TAUB  CO 

no  w  173  St  New  York  32,  N  Y 


F.  ALEXANDER 


I  GLASS  BLOWING 

IN  ALL  ITS  BRANCHES 

SpoC'Ol  tubes  Lamps.  Vacuum  More  Cases 
eK  Developed  or  made  to  SpectticoUoo. 
Kovar  Tungsten  Copper  seals.  Vacuum 
Pumps  Class  or  Metal 


EngMeeis  Eiecutives  Technical  Men 

•eiaiisO  Peaitieea.  M  OM  te  U«  Out  TM*  Cee 
Mau'isl  aervife  fe*  eiee  eee  a  see*** 

tie*  wMI  e*««4ee  s*4  ceMOert  sre««eiiHe<v  aafetia 
tie*»  «iie*et  ri»e  te  sreaeAt  s**H«e*  *e«te 

s*4  eCiieM  ter  4«tstl« 

TOMSETT  ASSOCIATES 

l]07  ]  •«>•  .  Ptrttbwtth  1«.  7a 


ENGINEERS 


employment  service 


SMALL  PARTS 

Mode  to  *'wot<hmokor'>  toloroncoi*** 

M*rhrir«a(ol,  etertfomerhanirnl,  tmoU  inttrument. 
Smtill  purtt  d*«-<|r>ed  monutorti >r»d,  lub  otteEn* 
bled  by  long  e»tubli»b«(J  monutoctuter. 


t  <  A-eA/Trx,  "TV/tyIaa/'  Te-  "T*AA.Aieicm-. 

OSTBY  A  BARTON  CO. 

1ia  l.rbmond  St  .  Prov.denre  R  I 

yy, 


WANTED 


INSULATORS  POLE  LINE  HARDWARE; 
GUY  STRAND  WIRE  COPPERWELD  WIRE 
WESTERN  ELECTRIC  TOOLS.  SPLICING 
SLEEVES. 

victor-bernard  industries 

NC  Cor  22nd  A  Lehigh  Aves  ,  Philo  32,  Pa 


WESTERN  ELECTRIC  VACUUM  TUBES 

Types  lOir,  102F.  272A.  274A  or  B.  910A 
or  8.  311A.  313C.  323A.  328A.  329A.  348A. 
34»A.  352A  373A.  374A  393A,  394A,  121A 
Ballast  Lomps. 

U  rthhit.  Klf  ‘r.-r.'  * 

33*  W  a.nd  .*•!  .  .N*w  Y  in  1“  N  Y 


POSITION  WANTiD 


WHAT  DO  YOU  NEED? 

WHAT  HAVE  YOU  TO  SELL? 

ELECTRONIC 

SURPLUS 

GOULO  GPCIH  737  GRIlhWlCH  AT  .  N  V  C.  7 


GOV'T  SURPLUS 

Ccromicofty,  micas,  bothtubi,  •ill, 
aocketi,  trimmcri,  chokci,  XIormcri, 
poti.  relayi,  lynchroi.  Link  Xmittert. 
EMPIRE  ELECTRONICS 

Bor  102 

LIFFIRTY  STATION  BROOKLYN  25,  N  Y 


Tubet.  Test  oquipment.  Condeniert,  & 
qt-neral  invontoriot.  Hiqhest  prices  paid. 


WANTED 

Boonton  160A,  170A  Q  Meter; 
GR9I6A  RF  bridge, 

GR  736A  Wave  Analyter 

Give  details  to 


SHEET  METAL  MACHINERY 

NfW  oed  Used — Broket — Sheors 
Forming  Rolls  Folders  —  Punches  — 
Oi-Acro,  Prato,  Niogaro  4  Whitney  Egwip- 
ment 

6  D  BROOKS  CO  ,  INC 


Teletypewriters  complete,  components 
parts.  Any  quantity  and  condition 

1-  •  :..n-  n 

\\  4:n.!  N.ms  Y..rk  ; '  N  T 


WANTED  TO  BUY 
PRIVATE  LABORATORY  W.jhej  To  Pur 
<hoje  For  IM  0*n  Us,  High  Grade  Test 
Equipment  and  Basic  Radio  Components 
Replies  Held  in  Contidence 


HIGH  TENSION  CABLE 

Portable  Shielded  rlO  AWG.  Neo 
prene  locket.  Will  bury  2S  000  VAC  or 
3S  000  VDC. 

$364  00  1000  It. 

CUNNINGHAM  ENGINEERING  CO 
Beaumont.  Tcios 


Norembef,  J950  —  ELECTRONICS 


SEARCHLIGHT  SECTION 


ELECTRONICS 
Sales  Engineers 

Positions  op*n  lor  •ai««  onqinoor*  hoviaq 
practical  •xpononco  ia  application  ol 
radio  tr«qu4ncY  boatmq.  A  good  knowl> 
•dq*  of  •loctroaic*  and  ol  trochoaiomR. 
such  at  aro  usod  m  quantity  production 
linos.  4S  a  roquiromoat.  Tho  work  iaooloos 
apphcation  onqinoormq  and  solos  ol  in¬ 
duction  ond  dioloctric  boatmq  qonorotora 
ond  ossociatod  work  handlinq  apparatus. 
Locations  In  Dotroit.  Boston.  Builalo  and 
Richmond  Viiqinia.  For  application  writo: 

hAanagett  TecKnicol  Employment 
Wettin9house  Electric  Corporotion 
306  Fourth  Avenue 
Pitttbur9h  30.  Pcnnsylvonio 


RESEARCH  AND 
DEVELOPMENT  ENGINEERS 

MECHANICAL.  ELECTRICAL, 
and  ELECTRONIC  ENGINEERS 
and  ENGINEERING  PHYSICISTS 

EvccHcnt  positions  on  eipenmentol 
research  and  development  proiccts  re 
lotcd  to  intricate  electro  mechonical 
and  electronic  devices 

Men  with  odvonced  deqrecs  or  cquiv 
olent  eiperience  may  quality  tor  per- 
monent  positions  in  our  laborotones  in 
New  York  Stote 

Give  tull  details  ot  education  and  ei- 
penence  indicatmq  aqe  ond  maritol 
stotus 

P  7894,  flrctronus 
330  W  43  St  .  New  York  18,  N  Y 


ELECTRONIC  ENGINEERS 

SENIOR  ENGINEERS  or  PHYSICISTS 
Degree  and  experience  in  Radar, 
Pulse  Circuits,  Digital  or  Analogue 
Computers,  or  Servomechanisms 
JUNIOR  ENGINEERS  and  recent 
graduate  in  EE  or  Physics 

ELECTRONIC  ENGINEERING  COMPANY 

lio  S  AlvoroOo  St  Loi  AnqclK,  Calif 


WANTED 

Acoustic  or  Audio  Engineer 


P-TtHr:.  K’.r  tf.  ti.r  , 

■1  w  I  'n  !  >•  N.  »  S.,rk  !«  N.  y 


ELECTRONICS  TECHNICIANS 
WANTED 

Pit'  R(  \  VrMir  (  ompjin,  Im..  a  Ka- 
Jm  (  orpiiraiiiin  dI  Anu-rua  Mih^idiary, 
nt'r«lN  qualihftt  rlciirnnus  it-ilinii.iank 
liir  I  .V  and  iitcrktas  askiyiniiicnis.  (  an- 
didairs  niu^i  Ih;  »(  ^imkI  ihjraiivr  and 
qualilit'il  in  ilu'  iiiMalUiuHi  or  iiiaintc- 
nan.c  ol  KADVK  or  (  O.MMl  .NU  A 
ri<)N>  »|iiipnit'n(  or  I'H  1  \  IslO.V 
rt-iuMrs.  No  aue  lining,  hui  muM  ha\c 
ai  lra^l  ihrcc  \iar\  ol  pr.uiual  t'\|'cri- 
cnif 

K(  A  SiTMii-  (  onipani  olItT'  torn 
preht-nsuv  (  ompaiu  paid  ho^pllaIi/a' 
lion,  aitidyni  and  litc  inNuramc  pro¬ 
grams;  paid  sasaiions  and  holidays; 
periodic  ri-sit'w  tor  salars  imrtasrs, 
and  op|ioriunil\  lo  ohiain  (Hrmancni 
poMiion  ill  our  national  and  init-rna- 
iional  MTVKc  or^iaiii/aiion.  cn>:aK(d  in 
tiu'  insiallation  and  n  ainicnaiut  ot 
AM.  t.M  and  T\'  transmiiicrs,  <lci- 
ironn  ins|H'ilion  lUsues,  tkiiron  mi- 
irovopts,  ihcairt:  and  home  it'IcMsion, 
K'l  htaiini:  iquipiiunt.  mohilc  and  ini 
inmaxf  toiiuiiunualions  ssMt-nis,  and 
similar  ilvsiroiiu  equipment. 

Itase-  pas,  overseas  Isonus,  payments 
for  auual  llsini:  and  other  expenses, 
ami  henetils  meniioned  above  adsi  up 
lo  S'.iNNi  pet  sear  lo  Man  lor  osersi-as 
asMunnunis.  ssiih  peruKlh  res  less  ol 
have  salars  iliereatler.  <  Ipeniiifis  alv> 
available  ai  proporti.inalels  hieher  sal 
aries  tor  s|H'sialls  s|ualihed  lesbniiians 
ssiih  siipersi'ors  ahilils. 

(,bi.ilitied  leibniiians  seeUiny;  an  ad- 
saniaqeous  lonnetiion  ssitb  a  sstll- 
established  lompans,  b.isiny:  a  broad 
based,  (Hrmaneni  peaielime  ami  ss.ir- 
lime  sersue  pro>;ram,  ssrile  lo. 

MR.  G.  H.  METZ 

Per%onncl  Manager 
RCA  SERVICE  COMPANY,  INC. 

Camden  2,  New  Jeney 


ELECTRONIC 

INSTRUMENTATION  ENGINEERS 

Manufacturer  of  meteoroloqica!  instru 
ment.>i  requires 

PROJECT  ENGINEERS 

tlxpenence  in  computer  circuits,  marker 
qenerators  display  networks  and  pulse 
modulator  desiqn  mainly  for  airborne 
equipment.  Design  experience  with  sub 
miniature  components  is  desirable 

PROJECT  ENGINEERS 
Several  years  experience  in  micro  wave 
techniques  in  the  1  centimeter  region, 
capable  of  desiqninq  antennas,  direc¬ 
tion  couplinqs.  mixers,  etc 

ENGINEERS 

F^xpenence  in  the  design  of  transform 
ers  coils,  etc.  for  electronics  equipment. 

Send  complete  resume  to: 

Personnel  Deportment 

Frier  Instrument  Division 
Bendix  Aviation  Corporation 

Toylor  Avenue  ot  Loch  Roven  Blvd. 
Boltimore  4.  Md. 


RADAR. 

COMMUNICATIONS 

and 

SONAR 

TECHNICIANS 

WANTED 

For  Overseas  Assignments 

Technical  Qualifications; 

1.  At  1*011  3  Y*aii'  piaclicat  •xp*ii*nc* 

In  installation  and  maintenance. 

2.  Navy  veterans  ETM  I  c  or  higher. 

3.  Army  veterans  TECH  SGT  or  hiqhsr. 

Personal  QualHicalions; 

1.  Aq*.  ovei  22  mu*f  pa*,  phytical 

examination. 

2.  Ability  to  assume  responsibility. 

3.  Must  stand  thorough  character  in¬ 

vestigation. 

4.  Willing  to  go  overseas  lor  I  year. 

Base  pay,  bonus,  living  allowance* 
vacation  add  up  lo  $7,000.00  per  year. 
Permanent  connection  with  company 
possible 

Apply  by  Writing  lo 

A-1,  P.  O.  Box  3414 
Philadelphia  22.  Pa. 

M.n  quaUli*d  in  RADAR.  COMMUNICA¬ 
TIONS  or  SONAR  qiv*  compU't.  hlalorr. 
Inlarvi.w  will  b*  arranged  lor  tuccau- 
lul  applicant*. 


ELECTRONIC  ENGINEERS 

Los  Angeles  Firm 

DESIGN  ENGINEER 

Minimum  five  ycors  experience  in 
electronic  development  and  circuit 
design  for  production 

PRODUCTION  ENGINEER 

Severol  years  experience  in  elec¬ 
tronic  equipment  production  Ex¬ 
perience  desirable  both  in  large 
quantity  commercial  equipment 
and  high  quality  equipment  to 
government  specifications. 

1-  ;*«l.  f  !.  iri.r.:  . 

I  ll  .S  .l.t  r.  I'.lv.l  .  I.-..  Ai.k.I..  i:.  t  .llf 

- -  I 
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Additional  Poiitions  Vacant  Ads  on  pages  778,  279  &  280 


281 


1 


SEARCHLIGHT  SECTION 


ABSOLUTE  SALE  AT  PUBLIC  AUCTION! 


Without  Limit  or  teservo 


One  ^  tjie  inventories  irt  the  U.S 


ELECTRONIC  COMPONENTS  AND  EQUIPMENT 


Being  the  complete  inventory  no  longer  required  for  present  operations 


ELECTRO  SALES  CO.,  INC, 

399-405  ATLANTIC  AVE.,  BOSTON,  MASS. 

TUESDAY  &  WEDNESDAY,  Nov.  14th  &  1 5th  at  ID  A.M 


Inspection;  Nov.  8th  to  sale  date.  10  A.M.  to  4  P.M.  (Saturday  &  Holiday  excepted) 


5000  Meters  &  Test  Equipment 

Sw.Tcliboaid  Pontl,  PotToblf  tic  AM  T,pts  and  binds  Weston, 
G  E  ,  Wettinghow^e  J  B  T  ,  Gcnerol  Rodio,  etc 


10,000  ELECTRIC  MOTORS 


Mostly  froetioAol  HR  Some  G«Ot  RediKtton  Types  SyncNi 
Auiotytis  lii*<itrrs  Oynamotois  G^-nsrotors  Ampiidytirs 


SWITCHES, 


TItou’tUnds  Molloty  C  H  H4H  Mirco  Moss 
mon  Cfl  in  oH  styles  Rush,  Toggle  Gong 


^cr\.  Temp  Gouges  Indicotots  Gyi 
p<-atefs.  etc 


POTENTIOMETERS  &  RHEOSTATS. 

IRC  A6.  ClOfO 


Haok  up  CnosiOl  Tylevtston  Guy  TelrpKonv  Shielded 
ond  Unshtrld  Mostly  Radio  Stars 


WIRE 


Tremendous  Quontities  oil  ohmoges  ond  wottogi 
stot  CTS.  MoHory.  Deiur,  etc 


s  at  10  000  SmoU  ond 
ond  Copper  Oxde 


RECTIFIERS. 


Vonobte  Micro  Trimmers  Rodders,  etc 
Hommorlund.  Bud.  Johnson  Notional  ond 


CONDENSERS. 


othm 


CAPACITORS, 


100  000  Filed  Rostogr  Tubu 
tub  Miio  Poper  Oil  Filled 


All  Types  Mmioturr  Aircratt.  Auto,  Household,  etc 
Many  Noon  &  Argon  Quantity  in  cicrss  100.000 


LAMPS, 


50,000  RELAYS 

Ail  types  ond  voltogos  AC  &  DC  including  time  dclOy  &  th< 
mol  Cromer  Weitinghouse.  Allied.  Struthirs  Dunn  Edis< 
0  E  ,  etc 


15,000  Transformers  &  Chokes 

Piute  ond  Filament  Pon<  r  Audio  Modulot  on  Stepduwe  r 
by  Rdythion  G  C  UTC  Westinghouso,  etc 


^  A  Q  n\A/  ADC  Eitroordmory  Quontities  Brass,  Stainless 
Steel  Steel  Bolts  Nuts,  Screws  Lugs. 
Washers  Spocers  Termmols.  Gromets,  Couplings,  etc 

PILOT  LIGHT  ASSEMBLIES 

Eicrss  20  000  &  1  ail  colors  Aircrott  and  Commrrciol  Types, 

Diolco,  Orokc.  Kirkmon,  etc 

Topes,  Spaghetti,  Cords  &  Cord  Sets 

Hoodsets  Coils  Chokes  Circuit  Bri  okers  Tubes  40  000  Knobs 
Gouges  Thermometers  Metal  Spore  Ports  Boaes  Sheet  Bokelite  & 
Aluminum  Paint 


RESISTORS, 


Composi 

All  typ. 


SOCKETS,  PLUGS  &  JACKS 


in  la.css  7S  000  AN  4  CoQi. 
Amphenol  Connon  Jones,  etc 


FUSES  &  FUSE  HOLDERS, 

Quantity  in  « ,(t\%  700  000  ( 


1  Gloss  Cl 
Links  ond  i 


ELECTRONIC  EQUIPMENT 

me  Ditiitors  SCR  274N  Equipment  TBV  4  BC  b04  Tronsmittcfs  Bottory  Charg«rs,  Oust  Collectors, 
itdcring  Irons  Interlocks  Wtt  Cell  Bottertrs  Voltage  Rcgulotors  Flashlights,  Telephone  Equipment  and 
'oft  Equipment  4  Components 


^h«  listing  of  more  than  a 
Blogs  ore  m  preporotiors- 
MoteriQls  this  sol*  otters 


I  tew  reprcsentoti *t  types  ot  moferioii,  but  soles  lots  ore  now  bcin 
WRITE  OR  WIRE  FOR  YOUR  CORY  TODAY  To  onyene  interested 
o  very  eaceptionol  opportunity 


SALE  IS  BY  ORDER  OF  ELECTRO  SALES  CO.,  INC..  OWNERS 


Tcrm%:  25%  deposit  required  in  accordance  with  our  usual  terms  &  conditions. 


T.  R.  GROSSMAN  A  COMPANY 


AUCTIONEERS 


LAlayeltc  3-5838 


27  SCHOOL  ST  BOSTON  8,  MASS 
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SEARCHLIGHT  SECTION 


01*  ^  Mil  ROW  ATE 


23,000  to  27.000  me.  BENCH  TEST  PLUMBING 


Lift*  A  1  .^**1 1, 

■  $^00  00 

0  r*rti»nal  Wav»«*t«r  Rut 

l.fg  lUr 

IM  00 

1*0  00 

i  s  00 

i**o4. 


Vat  Att»nu«t*f. 

•  I  It  V 

Law  Po**f  LaaO 

sKsnl  Tm 

i«a»*AuiO«  LAAflht. 


fid 


r--u.»r  . 

i2  2S  pfr  int  ft 
WO  10 
riAn^ 


Wov«9yi4t 

Oir«rti«nAl  camOIat  iT  lU' 

MiIatM  CIOaw.  ni«rr  to 
TR  ATR  »vtiAA  1,  Lf-  t. 
FIabIMa  SArttAn  1*  tLithA  t 

S"  CaniA  CAoAa  n>t*i 
AdaAlAf.  '  •uii.l  '  •  tAi« 

FPAdbAiA  l‘Ar4l*'>A 

1 


«rr  U  m 

•  $4  M 

:  bt  Lr 

iS  on 


tiooo 

K  "  BaciO  OiriwllAnAl  CAvfflAr  t  I  p>4 

\rM  «  2m  hh  i»o  so  -A 

IJII  Ma|AA<rAn»  iSS  0(1 


BSOO  Me  to  9600  Me  BENCH  TEST  PLUMBING 

1"  A  ’  2**  WovAfMtd* 


HI>9(roH  OlAAAt 


I**  M  tAAF  H  I'l  1  ‘ 

k  In-  •  t-  ■ 

i;o  00 


OuAi  OBriilAtAf  Muyntt 


FIa*  AttAnyAtor  Pit  .o 

V't-n.A'  '  Mint 

WAtA  GaidA  tA  Tj»a  N 

Pit  *: 

Law  Powpr  TArmirAltAn. 

Uni.  OiriM-ttoAAf  CaraIat 
.'•Pl;  -.i--  \  ..t.-i.-i- 

p*«k  Us  hata  tm-  n 


lAAvAfUldA  LAflfth*  I' 


170  00;  OtfArtlOAAl  Csuplpr.  I  <•  l<i 


ilS  so 
T»L- 
il7  M 


MAt.i;>uin  ,  •*  j  PH 

I2S  00  I  Di(A«tiAnal  rausIpA.  %l**»  *>  pv** 

‘  AdarAf.  I  C  2  '  PH  •  Ai  rtr*  ..1  il7M 

ilS.OO.  Rotary  Jalnt  «  h.  L-  t  i  1.  Ar-  SlO  IS) 
(ll^l  !  2K2S  721  AB  RtiPPaf  l••  At 

tit  SO  K  «■>'  -ti  \4- uii'  ni|'i*‘(A  »1’b 

PH'.-m-  '•  M.  .iit*.  r  lid  And 

tit  SO  ..  hi:  Tit  t22  SO 

i<  SO  1R  ATR  DwflPBpr  .  D  fur  aIn.i 
n.cv  miM.  WSd 

ItVli)  "i"  ■  ’•'*  WAVIGOIOI 

■I  Tynabla  Tar  miriAtian  !*'»<■ 


RADAR 

SYSTEMS 

AND 

components! 

IN  STOCK 

APS-2 
lO  CM  AirSArRA 
APS-3 

i  CM  AirSATAA 

APS-4 
1  CM  AtrssrnA 
APS-4 
1  CM  AirSArnA 
AP$-«A 
S  CM  AtrAontA 
APS-10 
i  CM  AirbATHA 
APQ-U 

1  CM  AirtAfnA 

APS-1S 

i  CM  AtrSorna 

aPS-31 

t  CM  AirSArna 

CPN-a 
10  CM 
Grsund  BaAcan 
CEXH 

10  (  M 
(»PAWr>d  Bpacaa 

ED  MARK  4 

hOO  MC 
Shis  Gyolayins 
MARK  10 
H)  CM 


ti2  I 


«'li<.« 

MitarMl  Clhnart  I 

'BO  OASr»«  T«i«t  tt'  ,.  IS  SM  IR( 

Rulhftaad  lard  Thru  A«M«bi*  tiSOO 
PrMBury  Gawf*  Sw-ttan  I  . 

I  tio  on 

%:  so 


Li<«  P'xuai  TarMinatiAn 
OtciMatur  Maunt  t--' 
HO  0»srp«>  CibowL  I  -r 
VHAv^fUidP  Lpnflht.  •  -it 


PrAaiyrp  Gauf* 

Dual  0»rillatAr  Bparoa  Mount 
U-'.,-.  il«-U'  f..r  u 


tiso  ou 


6000  Me  to  8S00  Me 
BENCH  TEST  PLUMBING 


Kly^tran  Mount  PH 

F  lap  Attanuator  Pi: 
Vi'iabla  Stub  Tunpf 
WavPfUtdr  to  Typ« 

Watpinptpr  Tpa  PI: 
Maair  Tp* 

Oirnrttonal  (  Owpli-r 


r  htl2S.W 
SIS  00 
IHO  Ml 
Adaptor 

tin  SO 
1 12  SO 
ttO  Ml 


Crystal  Mount.  >  ,  .,{•(••1 


4000  to  6000  Mes 
BENCH  TEST  PLUMBING 

2"  I  1"  Wov«9uidA 

HlflttPd  Lina  PI  \l  '  a.  f. 

.1 .  ()’  .Ih  .  . '  iNiO  00 

Flap  Attpnuatnr  >  It  (Ml 

Va-iabin  Stub  Tunpr  and  Luw  Pmaff 
Tarminalian  tit  00 

WavpAirtpr  Tap  ilt  tiO 

Adapttr».  i  li.'k.*  Wt  00 

(  -.rrr  .r  tu  nn 

lit  00 

Adaptor 

WS  no 

tit  00 


wa«*puidp  to  Typo 
DirAtfianal  Couptar  Tu'<  t.- 

•  f  N  •■.•l,-.- 

Klystron  Mount  I 

tiKr  <>0 


ti2SOO  Ctystal  Maunt.  1  . 


Tunabln  TArminatton 
Liiw  Ptiwpr  LaaO 


Tunabln  TnfminatiAn  1'- 


tl2S  iiO 


3000  Me  BENCH 
TEST  EQUIPMENT 
l»t  CM  Wavametar  \S>  <  j-  l.li'l- 


ASIIA  AP  lO  (  M  V  W  .u  Pip 

«  •  N  I  »t  ’  -  tl  SO 

LHTR  Lir.HTHOUSF  ASSEMBLY 

»■<.  ■  Hr  •  \l«.  A  MHl  lU- 


TEST  PLUMBING 


Mapnatren  \S  « 

.'  \  P  4'  *•  '  •  •  w 

'2IA  TR  r 

Mrttjlly  Kl»%t»wn  ('««itta« 

.K.*  T  .  • 

f  2H  srH-2  ♦  .ItPi*.  I  L-- 


si:  so 

4  '  * 

;  I  r.t 


K(y  1 


Ml  A  VF(tUI[)F 


ont.  T  . 


VIS  Ml 

il2*50 

•  •*!( 

SI  00 

tl2  SO 

.•pi*. 


»  I.XNr.l  'IIA  I  It  I’l.X  n  tl  HI: 
M\NP  tl?  s«t 

WAVCGUIOI  DIRECTIONAL  COUP 
Lf  R  J*  II  S«  i  -.1-  I  M(\  I* 

I  •  •-!  •  t  tl2  SO 

SQ  FLANtiE  ■  '  t  f;  »t^  at. 

-  •  ‘d  .  .11  «  '  ’I.  I 

I-  N  *trl  -4>ui .  r»d 

1 

AN  APRSA  III  rm  anttnna  -  . 

^  *  srsool 


POWER  SPLITTER 


SS 


RIGID  COAX 
FEEOHACM  DIPOLE  AN 
St  11(1 


ti2SO 
*  UH.IP  I  iiW 

'  \n  I.U.  (  IH'KI 


TE  NNA 

.’.’lA  TR  ravtfiay 
•  I 

Map 

Sparry  R.itatinp  Joint, 

S  Ft  Lanptht  Stub  Suppnrtrd 
Short  Rtp't  Anpla  Band*  f  r 


S:  SO 
t22  SO 
tr  SO 
12  SO 


ARMY-NAVY 

,w  I  FREQ  Matar  aiid  Taul  (Hi*U 
lator  T*pa  <  Its  «i  .S*  K 
TVN  PHU  POWER  SUPPLY.  SlIT 
H«.t  l.«b 

TVN  aSC  KLYSTRON  POWER  SUP 
PLY  SItT  Hat  Uh 
CSbOABW  WATT  METER  \\a>a 
rua'af.  i  t  \| 

APRS  RECEIVER  I  xK)  t.>  NntO  n.cn 
AN  CPN  t  III  .an*in.a<ar  4'  A» 
•**tp(i'  KF‘  pa 'ka*i  Inilud*-*  map 
natr«ii(  .»*illAtir  n.iiip.rta  m.uluia'... 
P.rta  rai'aM-f.  rnnipiara  «ldtiai  ai.-1 

aar  aiiaH«*r  W4h  S*  irt.tw  U5\ 

uput 

Dahydratsr  t  int  (  HP  hMST  S  ,• 


Shi| 


SA 


Surlpra  Saprtb 


SN 

10  CM  PonaMa 

SO  (All  SerMpj 

toe  M 
Sur1a<  a  Saprrh 

SQ 

10  CM  portabla 

sw 

?nil  MC  Partahia 

SCR  SIB 

100  MC 

SCR  520 

10  CM  AirVima 

SCR  S33 

200  MC 

SCR  S4$ 

10  CM  Trarkinp 
ton  MC  Saprrh 
SCR  643 

Saarrhlrpht 

Trarti 

SONAR 
SYSTEMS 
AND 
COMPONENTS 
IN  STOCK 

QBF 
QBG 
QC 
QCJ 
QCL 
QCO 
OCS 
QCU 
WEA 


TEST  SETS 


('oaipraM«>r 


SO  IH* 

i  myl.  i«>r  HAitar  \SilN  Ijn. 

Now  .  MJSOI 

SO  I  RarAtyar.  3p  m<'  IK  t  «iA«a-. 

r  SE  :  10  Me  Itani  aidth  InM  '  I 

iM>  H  W  per  •(«  9  P  ntif  dam  |n 

.  aaa  jk-  law  m  b  U  tul  3  MIT 

Ha  t  leAb  Har.a*  tY*  SO 

TSi2  M  HUHtwl  luna 

TSil  (  M  S;<nAl  (•anarator 

T&iJ  ■(  M  KrT*it*af»ry  Matar 

TSiS  «  M  Mipnal  4t*H>araiur 

TSIO  <«  M  Howar  Marar 

TSIS  APMI  :i  M  Himat  liaaarator 

TSh2  (  M  Uho  H  -x 

TSi02 

TSiOO  Duumiy  Laad 


MICROWAVE 

RELAY  SYSTEM  PARABOLIC  RE 
ELECTORS  At-t’  X  raiipa  Jihiv  ’■ 
MiNMi  rn.  PiruariAi.-K-  4  &  H  rat 

n.  u  tis  00 

TOY  JAM-  RADAR  ROTATING 
ANTENNA  It.  <  tn  >•>  «Ga  tM*aii' 
a  t  •  \.u  SIOOOO 

SO  M  ANTENNA  24’  d.4.  nHh  !r.  t 

uitlt  .!•  ii.-:..r  aii  1  «•  i»ii 


tl»  S' 


UBM  ANTENNA 


AS(2S  APR 


Sn5*00 

rwatxititf  an 


IIO  (xOO  MC  CONE  ‘vi-a 


ANTENNAS 

i-mpla'a  Ai‘h  i  '•art  -nal  xtral  ITA'I 
BMXv  -aMa*.  a-'Xinu  .a-w.  at. 
Nr« 

AbO  J  r«  antanna.  u-mnI.  at 

S49  SO 

YAGI  ANTENNA  AS  4iA  APG  4. 

•  airian'*  ii4S0  AA. 

Ih^b  r  r  HaralM.ia  -•>’  t4  tS 

AN  122  S22  SO 

RC  224  m  SO 


Adroeb  Array! 

HA  I  Radar 

20n  MC  Bad  Spnna 

LP2I  ‘  *■— - 

Krioxn 

APS  ■ 

AN  l2tA  200  MC  Array 
WrHa  tar  Infa  and  Prtra 


PULSE  TRANSFORMERS 


a.-  2  K\  I- 


2»  K\  I'K 
KW  H4lar  3  T’ 
sOlKy2ri  III  \. 


W  E 

r  _ 

G  E  K24SOA 


tM  SB 

li-Ut  l-u,*p 

127  SB 

IKS  4 


IhhKSS 

A  E  T  K2r*NA 


■  14K\  H.ak  ty 


KH  HHOO  Illicit  transf.'ti.ar 
13  '  III.  Alii  la"arrH 


K27JI  Hr 
Hr.  Ihi. 

Hill'  I’.llv 


HI'-  kind 


tt4  3 

lina  (A 

t  ti 

■  tl* 


laf..r  XIMIt  I- 
i  \  f  uiniHiid  ci'h'.  la:  ..111  liP 
nia|iAt..|)<i  1  l?.  U  *  |i^*  IH  tl  SB 
P'i'*a  I  •!  AW  !■  I.  4214  th  oi 

I’  .l-.a  I  .1  Itw  SF  I.  ii<is  .  %j  2% 

H.W  V\X4.‘'«..F  Its  SB 


K\ 


PULSE  NETWORKS 

(SA~t  KNI  SO  r  KV  \  (  KT.  I  dil'- 

fpv  .  ,,  p 

G  E  -  hEl  2-  ■  -I'l'T 


ll’^. 


(.  E 


lE 


ri'M 


KT  P.i«  I  u. 

tIO  PPN 

7  SE  4  I  200  k7P  • 

7  Sf  I  Pi  M)  h7P 
7-5f  J-l  .'(Ml  kPT 

2  ■  I  l  N  n:  I 


KV 


th  SO 

'  $7  ^0 

IIS  on 

tl2  SO 


MAGNETRON  MAGNETS 


F^rna 
ii2  VI 
ti7  SO 


ItSO  ,  in 

S20n  II  12  in  *4 

I  UM)  I  ^  in  I 

IBM)  I'.ln  I 

Elai'tromapnat*  for  mapnatrant 


GE  Ma«nat«  typa  M77h.Sll5.  Gl  Diitanra  Ratwaan 
pola  farax  vadbia  2  I 'It'  li'hMi  Gauxti  to  i')* 
2200  Gaii«»i  Pola  Oia  I  Na«  Part  ol  SCR 

StI  tl4  SO 


MAGNETRONS 


2121 
2122 

OK  OIS  ?J?t 
QK  62  2127 
UK  SH  2ill 


2)12  2PI 
I2)»7  2Jh2 
2Jlh  UP 
2ilH  SIM 
2JI0  7IIAY 
2J4S  7ltOV 
21 M  720BY 


720CY 
72S- A 
7(0  A 


HlyxtrAfl*  72IA.  7076  ll7A.  2K4I 


UG  CONNECTORS 
COUPLINGS 

UG  ISU  t  7B 

UG20«U  si 

UGt7U  I  .>S 

UG27U  I  no 

UC2IU  >tB 

UGlt7U  2  .’I 

UG29U  SB 

UG2S4U  I  hB 

UGMU  I  If 

UGI42U  126' 

UGtSU  I  t| 

UGSMU  14 

UGHU  Ri 

UGI02U 
UGlOiU 
UG2SSU 
UG  J 


U  SoacI  for  Miiar 


2  16 
i  00 
7  00 

Coup 


At«y 

UG  lOA 
UG  (It  Coaaf 
UG  144  CHoha 
UG  42S  Cantart 
Ut*  MR  Ceyrr  < 

Rinp 

UG  117  Chaba  7 

UG  SI  Covar  .  1  • 

UG  S7  Choba  I 

UG  210  r.oyar  I 

UG  212  Cbuha  3 

,  Caai  FamaU  Ring 
'•  Coai  Mala  Fittlnd 
X  Band  CIrr  Choba 
F  lanpa 

X  Rand  Flat  Cantart 
Flanpa  '«  Thb 
Cantart  Rmf  '  *'  Thb 


UG  S4  U.  Chnba 
UG  SS  U.  Co«ar 
U(i  Sn  U.  Chnba 
Uti  hS  U.  fantart 
UG  I4H  U  ( a«ar 
UG  I4A  U.  (  haba 
UG  ISO  U.  Cantart  . 
UG  1*  U  (.ayar 
UG  40  U.  Choba 
Writa  uB  yaur  naad* 


FILAMENT  TRANSFORMER 

for  abov#  tiSV  Ml  ry  Pri  Pur  h  IV  4A  Hnr  StKIOOVT  t?7  VI 

Maannt'on  Kit  of  tour  OK  k  ?h7S-(t7S  me  *  Iran*  tpw  lal  t2SOO<> 


All  marrh  «,tj«  Mail  O'darx  promatly  tilled  AH  priraa  FOR  NYC 


Only  thitamd  rhf*  »ant  COO.  Rated  eenrern*  xend  P  0 


4  4I.>I.3II\M4  A  l  I4»\S  I:4^I'II*>IF:.\T  4  0. 


MIN.  ORDER 
$3  00 


I  .‘I  I  I.IImtIx  Si..  X<.\%  %  itrle.  .\.  S  .  IB«‘|»l.  C- 


P  I  PlISHNfR 
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I 


«>hia» 


M  O  COIL 


MINICA9>S 

riGTAIL 

Ml<t  V..|f  f$uw 

M 

%—  4% 

M  «A 

4«  M 

«•  7* 

14  14 

14  4/4  44 

14  444  «« 

14  I4«  /4 

/•  2'  i4 

i*  Ml  24 


f  f  45»A  T*4»4h«n« 
U>*4  (•  •■t*nd 


t*l»9hon# 
idM  rlnfin 


INVfRTERS 


Pf  2t4H 


WING 

LIGHT 


"•4  4 
:44  \ 

724H 


III-  4 
IH24 
/<  21 
2*  22 
2\2  • 
dipt 
2*  24 
l<  Ml 
d»4 

u  ri 
4I»2I- 
dd'i 
d  I’l 
«l  l»7 
M^4 
4HIM 
4111*4 
4«  I*  I 
4»  P7 
41  44 


714 

!•> 

1244 
I2K44 
I2M7 
12SK7 
141* 
241*7 
44  >  |»r» 
44  S|w« 
14  44 
«4  41 
227  4 
224 
24H  -  4 
444  4 
417 


RELAYS 


POTS 


SUPER  PRO 
EQUIP 


LoadinQ  Coil  Cl  14 

.  .  \4»  s.  ‘2  l>nt  In 

«*  t-ti-  4—  to  '..wr'^r- 

'•a.»n  •  «p  r.  '  no  »  w*  rjcar 
...II*  4  • V4  wn*  4 

\4  1  »  oiro  l»d  •»- 


varistors 

D-rn724  ii  ?s 

0  lhri.'t»  M  w 

D  iMitii:  $1  so 

0  171412  SI  so 

0  l7tS2fl  tl  so 

O  i7lS2M  SI  SO 

0  tMU42  SlOO 

O  iHSS^l  SI  2S 

0  Sam**  s:  r-o 

D  IHia'iA  42  KS 

0  1 7  M  2 1  S I  so 

D  S>  So 

D<42*S4  M>«A 
0  iMis;  S2  00 

D  S*«M4  S2  **S 


NEW  TEST  EQUIP 
IN  STOCK 

I  IRSA  OvilUtnr 
I-ISA  RAflf*  Calibfitor 
1-211 — Kanf#  (Uiibrator 
ec  4M  I  r»q  MMar 

Rf  PrcMimt 

(i  R  CaMcity  Brd|  r7lA 


ec40S 

Intcrphofiv 


UnivtMol 
Oytpyt 
Tronaformi 
maftraa  Sili 
HI  20  000  I 


TlIRCCf  LARGE  quantities 
I  UDCd.  available 


n  Order  S3  00  I  oYi.Yii  :ms  Ai  iEs\s  i:E^rii».Yii:\  r  ro.  M.nordersaoo 

III  l.ilK'n,'*  si..  \<>M  4  iirL.  •>'.  4  .  F- 1  I  ch««  roms  fl-ll2l 
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tcaiw  MTo 

D  r,.. 

\4kl  4. .11  p,u» 


WHOLESALE  ONLY 
Phonr  or  Writ* 
(or  Quantify  &  Prut 
0i9by  9  4134 
ATT  MR  C  ROSEN 


Oilal  Ha«*  Pantxdr  A  Vm 
*a*tl*  jV  hlH  Mifh  Pa» 
w»an'*  TuA*  S  l‘>r  ^  ^ 

s  >  .to  A  1  C 


SEARCHLIGHT  SECTION 


VQlta9t  Stobilii 
VR3 

«$  ltOV  2  4A 
Owl  liSV  I2j  M>an  I 
Mtf  H«»th«na  •  trl 
B««  Swthrft  4 


DYNA- 

MOTORS 

AT 

SURPLUS 

PRICES 


AMPLiriCRS 
AH  COH 
nrcTORs 
CABLE 

capacitors 

Chokes 

CIRCUIT 
HPC AKERS 
COAX 

COHHCCTORS 
(  OIL> 

CORDS 
CRYSTALS 
delay  LiHES 

E  ILTE  RH 
E  L-  SE  s 


NAHDSETS 

ihvcriers 

JACKS 

KLYSTRONS 

KNORS 

MAbNlTRONS 
M AUNETS 

microphones 

meters 

MOTORS 

POTiN 

TIOMETERS 

POV^ER 

PLANTS 

POWER 

SUPPLIES 


Control  Boi 
BC  4S)  $•*< 


Output 


VoltoRO  Rcoulotor 

VH42S 

Sl  lUIV  1  7*>A  «4I  Ct  I  ‘ 
CU  tisv  tM  Watt  IWP* 
Mifhtlr  u«ad,  tttHirai 

SIY  »S 


OM31A 

OM42 


peix 


BO  AR  13 

23350 

3X0456 

2A^ 

ZA^ 

B-ISpck 


mica 

SOLAR  XMB 
TAPPED  HOLES 

MM  True 

i**—  \  rr«l 


0<1(M 

0-104 


nA>3A 


•  5053 
PE  73CM 
nM2i 
CW21AAX 


60  TTKM 
PE  94 
OTHERS 


Birfcher 
Tube  Clompi 


BC  733D  SUPERHET 

receiver 

w  10  TuP^-«  h — HMorlOf- 
Rrlav«  uteraln  on  Xtal 
C«nlrotU4  Erap  lOR-  V 
HO  I  MC.  Can  aatllv  b* 
ron««rto4  to  2  Mtr.  ham 


2  to  IS  Mr  Ooul. 
line  Porkafa  «a1  no 
for  two  ihJS  Tubto 
No  Co4l%  Comola'a 
La%«  TuPaa  »  rkt 


—H 

—  i.% 
tfiA 
—12*1 

—  17 


Prico  $10 


PE  157  VIBROPACK 
EOR  BC  74S 


CHOKES 

f  M  u:  .  in 
(  M  /i‘iO  *  in  ■ ;  \i 
TH  t.HK  in 

(  H  ”•»  ‘  \\\  \  \ 


CHOKE  SWINGING 


WRITE  OR 
PHONE  EOR 
PRICE 


NAVY  TRANSMITTER  TYPE  GP  7 

Rat'd  at  <i«ar  125  *att«  daatfnad  to  (o«< 
from  r<4E  ti»  YttSil  h>  with  oluo  in  twmr 


MICAS 

Cerofwic  Co»o 
I2«MMP 

lOKWA  flPM 
MMME 

IOKVM  Id  •• 
Ph  ME1> 

lAPO  IP  PP 

P4^  MEM 

iPPP  U  PP 


EocH  $35  00 


WQITt  OR  PHONE  YOUR  WEEDS 


LARGE  variety  AVAILABLE 
AT  GREAT  SAVINGS 


SEARCHLIGHT  SECTION 


■f  AntPPPO 

SwiTch 
I  DPOT 

!)•,  s»e*  P*t«2* 
^  Pncp$1$5 


SPECIAL 

combination  transformers 

'IS  i\  \  i-  \  . 


COMBINATION  transformers  11SV  60  CY. 


6** 

^  *'■  XMITTERS 

VFO  DRIVERS 
jC#  40  Watt»  Output  i— 4  Mi 
jfejf  U»adfairCp"d 

TUNING  UNITS  FOR  BC  191 

TU  ISOO  ta  uxnl  KC  S2  <*5 

TU  A—  K»0i»  fa  IMM  KC  2  H4 

TU  7—  tSOO  ta  h.'tW  KC  dS 

TU  4—  b.'i>n  to  ;;<iu  KC  2  ‘ 

TU  d—  7700  tn  loniio  KC  2  >y 

TU  2b—  2«0  fa  SOO  KC  ■ 

IS  MMf  1 

JSSt  (21c 

GIBSON  GIRL 

Sl»  MMf  i  C®- 
bO  MMf  7 

Ua-i  •  Tran«tft.Ma* 
%en<l«  %  O  P  ••U 

•M  poonc  tPO  n.  1. 

d  a  1  «  •  n  -tantorAtwr 
«uU»«  m-rm  Nr* 

It  *  •*)■»  pi  an 

SILVER-COATED 
WIRE  ON  PYREX 
GLASS  FORM 

U  •  a  a  4.6AKS. 

S  tihti  i  ~  1244 

IdapI  ter  2-0- 10 
Matar  Canv  La«i 

l^  .  ^  •  '  *  • 

-1  . 

Oyn  4  Tuba*  Ai 

It  fair  94  dS 

\  t  W  '  o  '.'l.l, 

due  aa 

SPECIAL  combination  transformers 


SPECIAL  PLATE  TRANSFORMERS 


Tfipo  VcY 
PC» 

OM41S  I 

OV-2  ARR.2  ■: 
OMi€ 

OM25  1 


There  Are  No  Shortages  of 
Equipment  at  C.E.C. 

Our  worchouLPY  ore  full  of  »urpiu% 
rodio,  rodor,  electronic  equipment,  for 
your  needt,  o\  o  monufocturcr,  jobber, 
omofeur  caperimenfer,  engineer,  every- 
ffiing  of  furplut  pricey  Wp  ovn  uhot 
wp  »pll,  ptionp  or  wrifp  u«  your  npeds 
and  let  u>  quote 

Diqbr  *  4I2S 


AMPHENOL  "AN" 
CONNECTORS 


RS  ARN  7 
Compoai  Rec 
AOr  Rm  Iih)  I 
I7S4»  K(.  in 

Rand  5-(iane  Ttii 
|ne  Capatitor  w 


FREQ  MULT 
UNIT  ART  13 

xmittr  assy 


of  tha  trw  tranamittara  an  aur 
'f  built  of  standard  earli.  makine 
jnuiual  bur  Limitad  Qtianfitiaa 
r  tuba*,  lata  tunme  unit— l« 

Only  $17  SO 


M  ‘t*,  WHIP  ANTENNA 

Sv  MSiy  4  M'^SO  for 

I.'  IS  H  ihtia  or  Oiril' 

.  :s  'r  49c  Sr- 

FLUORESCENT  LIGHT  TESTER 


CARBON  PILE 
'  n  VOLTAGE  REGULATORS 
*  ronfraaf  rNOARXSA 

Cii) 

Tr»a  A  lili-  IIS  ampt  IS  IS  t  Sar 
.lYKXAYJL  Ri-e  Vbit  mVoift  Laland 
Clattnr  Mark  I  Haait  in  an(lo«ad  baw 
sar  UMSl  Bandit  Atiatian. 

A  M  Sar  rillSX  Raf  SU  I  UM  «  rart 
4  ra«it  in  bata  T«ta  f  fKfV  AC 
Tyba  C  Coil  amp*  B)  Pt  ?SC  Output 
•oitt  IP  Sar  1711  707  Sp-«  VR900li  ?C 
Output  amp*  5  7  Input  tult  22  U)  W  tatit 
Laland  fla*trir 

That#  raeuiatnrt  pra  In  brand  naw  rpndl- 
tie.  en.Mi  et  $2  75  eoch 


4  O.YI.YII  WII'ATIlIXS  r  UK  MIN  ORDER  $3  00 

Mil  l.il»«‘rl>  S|..  S  iirk.  .\.  Y.  Ili‘|»l.  p>l  I  ch*«  roseu  llidliy  ff.f  I 
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SEARCHLIGHT  SECTION 


D.C.  MOTORS 


KolUmofi  776-01  400  cycle  2 

phase  dfog  up  type,  fi»  phase  voltoge 
2V  yQriQble  phose  35V  moximum, 
tre«4uef>Cy  400  Cycle 

Price  $10.50  each  net. 

REMOTE  INDICATING 
MAGNESYN  COMPASS  SET 

Pioneer  ^ype  AN5730-2  InHicotor  and 
AN5730  3  Tronsnnifter  26  V.,  400 
cycle 

Price  $40  00  per  tet  new  teoleci  boxei. 


^  A  C.  MOTORS 

5071930,  Oelcn  I  15  V  60  Cycle  7000 

'  P  tn  Price  $4  50  each  net 

36930  1.  Tm 

•  rig 

4  ^ 


5069625,  Dcico  Coostont  Speed,  27  V, 
120  fpm  Built  in  reduction  geors 
and  q''*vernor  Price  54  50  eoch  net. 
A-1755,  Delco  Constant  Speed  S^unt 
M  tor.  27  V  ,  2  4  orrp?  ,  3600  r  p  m  , 

1  30  p  Built  m  governor 

Pnee  $6.25  each  net. 
C'20P-1A,  John  Osfer  Senes  Metor,  27 

V  0  7  amps  7000  r  p  m  11 00 

h  p  Price  $4  50  coch  net 

Joeqer  Wotch  Co.  T.pe  44  K  2  Con 
tact^  r  Motrr.  Ope'ot  *.  rn  3  to  4  5 
volts  DC  one  contact  per 

second  Price  $2. CO  eoch  net. 

Gcncrol  Elccfnc  T>pe  5BA10AJ52C,  27 

V  DC,  0  65  amps,  1 4  or  n 
torque,  145  rpm  Shunt  Woun  },  4 
U‘0;1  rcvt'rsible  Pr.ee  $5  00  each  net. 

General  Electric  Type  SBA10AJ37C,  27 

V  D  C  ,  0  5  omp ,  .8  r  ,  in  torque 

250  rpm  Shunt  'vS-'und  4  leo  Is  re 
versihle  Price  $6.50  eoch  net. 

Gcncrol  Electric  5BAI0JI8D,  27  V 
0  7  on.p  >0  f'  r  V  1  z  ft  torque 
PfiCC  $4.75  eo.  net. 


Price  $3  00  e«  net 

Type  1600  Timioq  V  t  jt  MO 

V  ,  60  c  T  Ir  I  /  «%  4  rpm  wth 

'  ro^r*  Price  $4  00  eoch  net. 

Type  1600  Timing  V.  jt  'T  I  10 

V  .  6'*  r  vxi,.  2  /  IV  ‘  2  40  r  p  n> 

Price  $3  00  eoch  net 
Type  1600  M|,.t;n  T  mtir*  j  V  t  f  MO 
.  r,0  C  hf  If  2  i  Mr  I  rpm 

Price  $2  70  coch  nr>t 
oo  1600  Mij,.!..ft  Iim.'  ,  V  t  ,r  !10 


Kotlsmon  Remote  Indicating  Compoti  Set 

r ron*,mittrr  part  t'io  679  01,  indicot-ir 
part  N-  680.  03.  26  V  ,  400  cycle 

Price  $12  50  coch  net.  ^ 

Schwein  free  K  Rote 
Consists  two  28 


>  S  S  FD6-16,  Diehl.  27  V  .  10  000  r  p  m 

>  Pr.co  54  50  coch  net. 
S.  S  FD6.18,  D.f'l,  27  V  10.000  r  p  m 

Pricj  $4  50  each  net. 

>  5  S  FD6  21,  Diih!,  27  V  10  COO  rpm 

<[  Pnee  54  50  eoch  net 

>  5069600  Di  '  2’  5  V  250  RPM 

I  Price  SIP  CO  coch  not. 

706343  Doleo  27  5  V  Ui  000  RPM 
Sh,;tt  0  5  in  li  r-’  Pric'i  57.50  ca  net. 
506C571  Drlr-,  2/5  V  /  00  RPM 

*  ith  til;  ,ior  .fry..: 

Pi.ee  SIO/”'  a  net. 
5071895  Dclci.'  27  5  .  -  '  .M 

Price  SI  0.00  CO.  n  t 
S0724C0  D.-  f  .27  5  V  I  :  '  M 

Si'  .tt  0  5  in  '  r.3  w  *  -  .  ■  ' 

Pr  CO  $6.75  0.  p  t 


Price  58  50  coch  net 


Synchronous  Motoi 

a.J  c  , ■  r  ft  in 


Sperry  AS  .ft  .  :l  Gyro,  f  irt  N 
.‘1484:  .  :  )  V  400  Cvcle  3  phosi' 

Price  $20  00  each  net. 
Sp 'rry  AS  K  Part  No 

(‘.44390  Ci'nlO''!-  'I  Fre.juency 

M.  ■  -'.'ll  ‘.  I  :  ootl  4  ..  0 


SERVO  MOTORS 


Sperry  AS 


GENERAL  ELECTRIC 
D.  C.  SELSYNS 


lonccr 


8Ti9.PDN  T  ronsrTMt 


Sperry  A5  'ut 


6TJ9  PAS 


Trice  $4  50  each  net. 
8DJ1  l.PCY  Ind  c  /  .4  s  Dn. 

V  Vh  ,•  )  0  T  s60 

Pric  ■*  $7  5 3  : ;ch  net. 

AMPLIFIER 

Pioneer  Gvro  Flu«  Goto  Ampl  ficr,  T\pe 
u  1  A 

Price  $17.50  co.  net,  w  tS  tubes. 
G  E  Servo  Amptiticr  -  .p.  2‘  .  A)  1  |A 

V  4  ..'t  Pr.ccSiCCO  oa  net. 

Minncopolis  Honeywell  Amplifier  Tvpt.* 

G403,  11  S  V.  400  cycle  Pr.ee  $3.00 


MlN‘;rAPOllS  HONIYWCLt  TYPE  B 
Por*  No  G303AY  4y  c.  < 


N.MENT  op 
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37  EAST  BAYVIEW  AVE.,  GREAT  NECK.  N.  Y. 
Ttlepboiie  GReat  Neck  4-1147 


SEARCHLIGHT  SECTION 


INVERTERS 

WinckarfVf  Corp.  Inverter  PU  16  tvpe 
MG  750  Input  24  V  DC  60  omps 
Output  115  V  400  cvcie,  I  phase, 
6  5  omps.  Price  $60.00  each  net. 


RECTIFIEk  power  supply 

General  llectric.  Input  230  V.  60  cycle 
3  phase  Output  I  30  omps  ot  28  V 
D  C  Continuous  duty,  fan  cooled,  has 
odiustable  input  taps  G  E  mudel  No 
6RCI46F  Size  Height  46  width 
28  ,  depth  17V5''  Price  $200.00 
each  net.  New 


BLOWER  ASSEMBLY 
MX-215  APG 

John  Oster,  28  V  D  C.,  7000  r  p  m. 

1/  100  hp  Pnce  $4.50  each  net. 
Wcstinghouse  Type  FL  Blower,  115  V, 
400  cycle,  6700  r  p  m..  Airflow  17 
c  F  M  Price  $3.70  eocli  net. 


Holtier 

Input.  24 
Output 

V  4  0  0  4 

phase 
^50  V  A  ond 

26  V  400  cycle,  )  phase,  250  V  A  i 
Voltage  and  frequency  regulated  olso  ' 
built  in  rodio  filter.  ! 

Price  $115  00  each  net  ' 

149H,  Holtier  Cabot.  Input  28  V  c'  44 
amps  Output  26  V  ot  250  V  A  ,  400 
cycle  an.J  115V  at  500  .  A  4 
Cycle  Price  $4C.C0  each  net 

149F,  Holtier  Cabot  npu"  .8  V  a*  36 
amps  Output  26  V  at  250  V  A  400 
Cycle  an  J  ’15  V  at  5Q0  VA  400 
Cycie  Price  $40.00  coch  net. 

12117,  Pionzer.  .nput  12  VDC  Out 
put  26  V  ,  400  cycle  6  V  A 

Price  $22.50  coch  n..-t. 

12117-2  Pioneer.  Input  24  VDC 
Output  26  V  400  cycle  0  v  A 

Price  $20  00  I'och  net. 

12116-2-A  Pioneer.  Input  24  y,.j|ty  DC 
5  amp’  Ou'put  1  15  y  t .  4  .)0  c 
..ngle  phose  45  wotls 

Price  $100  00  each  net. 

5021 NJ3A  Gcnorol  Electric.  Input  24 
VDC  Output  115  V.,  400  cycle  o* 

485  V  A  Price  $15.00  eoch  net. 

PE  218,  Bollentinc.  Input  28  VDC  ot 
90  omps  Output  115  V  400  cvcl 
at  1  5  K  V  A  Price  $50  00  each  n.:t 


PIONEER  AUTOSYNS 

AY1,  26  V.,  400  cycle. 

Price  $5  SO  eocn  net. 
AY14D.  26  V,  400  c.cic  new  with 
calibrotion  curve. 

Price  $15  00  eoch  net. 
AY20.  26  V  400  cycle 

Price  $7.50  eoch  net. 


RATE  GENERATORS 


AY5,  26V..  400  cycle  Hos 

hollow  shaft 

Price  $7.50  eo  net 


FI 6,  Electric  Indicator  Co.,  two  phase, 
22  V  per  phase  ot  1800  rpm 

Price  $12.00  each  net 
J36A,  Eostern  Air  Devices,  02  V.  p<t' 
rpm  Price  $9.00  i-ach  net 

B-68,  Electric  Indicator  Co.,  Kototini 
Indicator,  110  V  ,  60  cycle.  1  phase 
(  rice  $14  00  each  net 
PM-I-M  Electric  Indicator  Co.  Same  os 
type  B35  2  V  p.  r  100  RPM  Mas 
speed  5  000  RPM  Con  tie  u'ed  os 
D  C  motor,  1  77  H  P  1  I  5  V.  D  C 

Price  $9.75  CO.  not. 


ISION  AUTOSYNS 


CIO,  "<  w  witl 

it.nration  curve 


PRICE  WRITE  OR  CALL  FOR 
SPECIAL  OUANMTY  PRICES 
AV1310,  new  with  coi  i  rati  n  uive 

Pric,.  $35.00  -och  net. 
AY201-2-A  Price  $35  00  coch  net 


SINE  COSINE  GENERATORS 

(Roeoivcrs) 

FPE  43-1,  Diehl,  I  15  V  ,  400  cycle. 

Price  $20.00  each  net. 


PIONEER  AUTOSYN 
POSITION  INDICATORS 

Typ;  5907-17.  Dial  g'oduotcd  0  to  360  , 
26  V  ,  400  cycle 

Price  $15.50  eoch  net. 
Type  6007-39,  Dual  Diol  graduoted  0 
fj  360  ,  26  V  400  cycle. 

Price  $30.00  each  net. 


SYNCHROS 

IF  Special  Rcpcotir, 

115  V,  400  c.cic  flBHIHA 
W'lll  (jperotc  on  60 
reduced 

»  .Itoge 

Price  $1  5.00  eoch  net. 
7G  Generator,  115V.  60  cycle 

Price  530.00  each  net. 
2J1F3  Selsyn  Generator  115  volts,  40C 
cycle  Price  $5.50  i-och  net 

2JIM1  Control  Tronstormer  105  63  V 
60  cycle  Price  $20.00  each  net 

2J1G1  Control  Tronstorm 'r,  57.5 '57  5 
V  400  cycle  Price  $1.90  coch  net. 
2J1H1  Selsyn  D  Her  nt  I  Generator. 
57  5  57  5  V..  400  .  ’ 

Pries  S3. 25  each  net 
W  E.  KS-595C-L2.  Sir-  5  ■  enerotet, 
I  I  5  V  ,  400  cycle 

Price  510.03  each  not 
5G  Gencrotor  I  15  vijlty.  66  cycle 

Price  $50.00  each  net 
5SF  Repeoter,  115  V'J  V  100  cyc'e 

Price  519.00  each  n  r 
2J1F1  Selsyn  Generator,  115  V  40C 
cycle  Price  $3.50  coch  net 

SSDG  Differcntiol  C-encrofor  90  90  V 
400  cycle  Price  SI 2.00  foch  net. 
ICT  Control  Tronsformcr,  90  55  volts 
60  Cycle  Price  $40.00  coch  net 


METERS 

Weston  Frequency  Meter,  V  idel  6 -7 
350  It  450  cvcies,  I  15  volts 

Price  SIO  CO  coch  net. 

Weston  Volfmerer.  V  yd-'  833  0  to  130 
volt'  400  Cyr.le  Price  $4  CO  coch  net. 

Weston  Voltmeter.  V  • -I  rC6  Type 

204  P,  0  to  30  v-il  D  C 

Price  S4  25  coch  net. 

Weston  Ammeter.  M  lei  5''6  T  pe 

S  61209  20  0  100  c.."  ps  D  C 
Price  57.50  each  net  with  ext.  shunt. 

Weston  Ammeter.  Typ"  FI,  Dwg  N'y 
I  16465  0  to  150  omps  D  C 

Pnce  $6  00  coch  net. 

With  ext  shunt  $9  00  coch  net. 

Westinqhouse  Ammeter.  Type  1090 
D-1*;0,  I  20-0' I  20  amp  D  C 

Price  $4  SO  coch  net. 

Weston  Modi'!  545.  Type  82PE  Indi 
co'r  Colifiroted  0  to  3000  PPM 
2^4  '  size  Ha*  huilt  in  rectifier  270* 
meter  mi.yement 

Price  $15.00  eoch  net. 


PIONEER  TORQUE  UNIT 

Type  12602-1-A. 

Price 

Type  12606-1-A  Price  $40  00  eoch  n 
Type  12627-1 -A  Price  S80  00  eoch  n 


MAGNETIC  AMPLIFIER 
ASSEMBLY 

Pioneer  Magnetic  Amplifier  Ass,  m  y 

laturoblc  React  .r  type  .utp  jt  •  . 
t  rmer  Designed  to  apply  ' 

of  400  Cycle  v.rvo  mote.r 

Pr  ee  S8  53  r  .  net. 


PIONEER  TORQUE  UNIT 
AMPLIFIER 

Type  12073-1-A,  5  tube  amplifier,  V  .g 
nesyn  input,  I  15  V  400  cycle 

Price  $17,50  coch  net  with  tubes. 


POSITION  TRANSMITTER 

Pioneer  Type  4550  2  A  Position  Trcr 
mitter,  26  volts  400  cycle,  gear  rotif 
2;1.  Price  SI 5  00  eocH  net 


ALL  FRlCESi 
f  O  B 
GREAT  NECK 


WMtem  Union  •ddro**: 
WUX  Groot  Nocli^  N.  Y* 
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I  j;  (I  l{  I  (  0  W  I’  A  N  V ,  I  n  f . 

130  WEST  102nd  STREET 
NEW  YORK  25,  N  Y 
Phone  ACodemy  2-0018 


some;  months  ago  wo  maileH  a  letter  to  all  our  customers 
and  potential  customers  aLout  resistors. 

The  letter  told  the  story  about  resistors  -  -  -  a  true 
story  -  -  -  We  know,  wo  cannot  fill  all  orders.  We  also 
lep.rot,  that  the  difficulties  in  p,ettinp,  resistors  "throup.h 
a  roundabout  course"  increases  prices  so  much,  that  we 
often  refuse  to  buy  these  components. 

Althou^.h  wo  are  a  small  Co.mpany,  we  promise  to  do 
every thinp,  possitile.  so  that  the  temporary  shortage  of 
resistors  shall  not  at  feet  your  production  schedules. 

We  thank  all  of  you  for  the  confidence  expressed  in 
huiuireds  of  orders  and  promise  to  try  our  best  to  fill  them 
.all.  althouf’.h  there  may  be  some  delays. 

Th.ankin^’,  you  for  your  valued  patronage,  we  are 

Sincerely  yours, 

Lepri  S  Company,  Inc. 


Grep-.ory  Grinn.  President 


NOTICE'.  M.iil  us  your  re  ju  i  rements  list  for  resistors,  also 
your  surplu-;  lia*  On  the  same.  We  exchanpe  or  will 
’lelp  you  to  exchange  on  a  dollar-for-dollar  basis. 
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rt«wi«ttrtc  ««f  th»  foll<>«in(  I 

CH  iit  HiAtuUrl  1^*  r»>k 
\  f#r-t  u;i 

BC-TM  Tr^iumirtw  —  *'•' 
tuetfsrim 

B(  *770  unit  f- 

tranumlttfr 

BC>7fiB  K4Hvi*«r  ->  4:^  ■  7 

RA  Si  K<V1  A»r  <intt  t,^r 
TrAn«n)ittrr  I  M  r  i  r 
with  «  IS  KV  »n<t  0 
MA  ntrtrrs  •!>  1  A>niruli<  J 


t*'nv.Tf  •‘d  to 

.nt«*rrrtto. 

ti><n  »«>t  for 
-  tn»ni«*  —  or 


IS  ItS  \  tiiwKrr  M  hIcI  4 

kAt  1»  lu  . flro 


$24.95 


\l-ril  t9  •»  Radio 
■«  •  tr  .  ..'jirlfte 

•  i*  -Ti  -la’a 


24  VIN  •til  ..i»ratp 
(  ittupirta  «tth  arar  U> 
Iim.i  ••itriiM 


ni»-»rr  |...f 


$19.95 

$24.95 


a^  rniM%  w  »h  m  ♦<  P  art'l 
'll  ARC  I  Tian«inilt*-r  %•>«  ftSW 
IW iisf.’ikr'ilht  inttrph.-nr  aiiipll 
'  «k  'll  tuiM'  «ihI  Bilik  ni'-tittf.  Imj* 
S>-«  t)  Hi 

r  V49  50 

It  .-akrr  Nr«  iu 

■I  ai.ii'a'i^l  liam  i*an  !•  fn  ni  2 


R  7  APS  2  U^viv«*r  li,  li  aji.r 

R  7  APH- 15  lU^r  In  r.  «i 

AS8  7  Ifi  i  a'.ir 

StH  $22  T'ai.^e.\rr  |iM»  to  1 

MS  2A  C 

MA  iO  OA 

RT*  APSi  T  anwi-iifr 
APS  I  I  •  n.p.**i* 

HD  7l  «  I'  s»  •  MB.ar  l 
CC  A  I’li'itl 

8C  i47  lirrrH-  'Hr  $  .  i*tint*r 
I  70  T  ir.  t>d  M  '-r 
BC  4S|  \r^lpr  R  t  .itii.  i 
HC  442  I  .tit.ri^r 

APS  I  I  UHF  ki.-'-iuia.  I'a 

f  L  8  I 

197  It*-  5!r*r' 

RM  :h  im  •  rr;«^ii  <  -i 
RL  42  \n‘r«itii«  ira*’B<\  M  • 
TS  10  **  'iii  I  pi  •  o 

Bt  HIM.  At  •  :2  Ml  V 


U  $0 
12.9$ 
14  9$ 


7$  00 

24  9$ 
24  9$ 
9  9$ 
24  $0 


•  I  n\»i. 


piati*  S^  9$«  M 

a'u>Tiiii;\  iii>a  tun^l  iiw^l  in 

...urn.  \  lankr  2i.  27 

S*w  iO  Imr  $1  95 
■H  .Wki.r  I.  mpaia  ln.|  .'a’ur  an  1 
.NrW  %x  9$ 

l>*U  i  .r  Mi  iii«itrat<>r  $2  4$ 
r-aiii  S..1WI  t..r  $7  Oti» 

.  tap’rr  Nr»  49* 

Infoimatton  and  Prtrat  an  R«iaii»%t 
...nrr  »:•'  HA  42  lU-  '.tlrr 


2  9$ 

1  95  4  9$ 

■  ■ri"  .  7  9$  li  9$ 

'  ai.'l  Itrrt  4  9$  7  $« 

nr>  A  $0 

f  It*-.*  a.Uptai'lr 

It.  I  amai  <  anitna  It^^ 
$A  95 
nt  «»T  niimf*rri 


.k'lapiai'lr  (<>r 
4  M  It  •< 


I  a  •'i.tiipa*  t  unil 
I*  2  liH-aai  1.  k*-- 
^t<>ta«,r  l<atirr> 


ht*'4l>a' 


R  89  BC7ni 


'•tnaM 


Tui-*  T.,‘  .Srt 


lit  imp  llta'l«4 


T'ii» 


lir.t  29  00 
U^rtt  2$  IM 


.Ml  80  00 

90  00 

U«#.t  7$  on 

U«r*1  7$  00 


$29.95 

$»9$ 
Ka  $2  $U 
Nr«  $12  9$ 
I  M..1  8  9$ 


$29  9$ 
29  9$ 


I  l»;«  Kf  r.|  \|.  • 
I  IMA  ( li-  (n.ii.if 
I  Ih:  n-  hf.n 
I  IN<»  I'.il  l.rat'  i 

U.  10 

I**  IMA  V 

rvi  \i* 

THirt\  %rN 
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ARROW'has  the  VALUES! 


CONDEN5ERS 

I  r—  MM-  oil,  KII.I.t.1. 

U.M  z--~v  \IN'  nil.  KIU.ta> 
:  I  I^N.  VIN  ..It  I  IU.»  l> 


BC  605 
INTERPHONE 
AMPLIFIER 


RC  100  B 

RADIO  EQUIPMENT 


FLAP  PITCH  MOTOR 


BC  604  TRANSMITTER  FM 
20-28  MC 


$2.95 


RT7/APN1 

TRANSCEIVER  UNIT— 


all  4n.l 

$19.95 


Miscellaneous  SPECIALS 


PORTABLE  VHF 
COMMUNICATION  UNIT 

M«v  '4.11. >  trlrt.|..4»r  «ijUlptiirtit  itraianr.!  fur  0|»r 
u  ir  Aott  1.:  aj.  1  l*.t  Ii.raa<j<lr«  FM  \  laptaMr 
'he  rr 


MOBILE  VHF 
COMMUNICATION  UNIT 


TEST  EQUIPMENT 


BC  906 — FREQUENCY 
METER 

ltar.<r  *'  M*'  »  ’h  m.«l.r  a*.  •  p..i*  h.a  f  • 

•  '  .  .  ••••«  f  TV.  .*  •  .  n-aif  1  iM 

•  at.  I  '.Ml  |la’*r*%  (.a  k  -IS  V 

i,.....-  sio.95 


HERMETICALLY  SEALED 
CHOKES 


HEADSETS— MIKES 


PRICE  UPON  REQUEST 


i-^M  \r 
l''l«  \I*N 
I^IS  %I'4|.A 
ii?7  r»^M  I 
I'^ll  w 
rH;t»;  \r 
T-*!:  w 

\|*N  I 

rM4;  \i* 

r^iirfA  \v 

|  H|  ;«  $1- 

l.ra,.  Mai 


RC  ISO  EQUIPMENT 


AM  vhipmcnti  FOB  worchouic  20%  Deposit  re¬ 
quired  on  oM  orders  Minimum  order  occeptrd- 
SS  00  Illinois  residents,  pkost-  odd  rtquior  soles 
toi  to  your  remittoncc 


ARROW  SALES,  Inc. 

Depl.  1% 

I  UI7-14  S.  Mlchigon  Avt.,  CMcogo  16,  III. 
I  PMONI:  NAfPia«A  7.9974 


ELECTRONICS  — No.embef,  1950 


SEARCHLIGHT  SECTION 


OVER  A  MILLION  IN  STOCK! 


Wkctktr  yo«i  rt<|«ire  lorgt  quantities  of  relays  for 
pro«lM(tion  rwns  or  single  onits  for  loborotory  or 
omateor  work,  Wells  (on  make  immediate  delivery 
and  save  yo«  a  substantial  part  of  the  cost. 


T  his  list  represents  «inl\  .i  tew  t)  pes  »it  spet  i.il  Rel.iv  s. 
We  also  base  hii);e  stoiks  »it  >iaml.iril  l).(  .  lelephone 
Kelass,  Miilget  Relax  s,  (  oiitaetors.  Kex  itij;  Relaxs, 
Rotarx  aiul  Slow  .\iiini;  Ixpes  as  well  as  manx 
others.  Write  or  xxire  us  .ihout  xour  reijuirtments. 


M'  ■  -w' 
I'lCK  IIXM 


Each  irloy  ix  nrw,  individually  boird,  ond  unconditionally  guaranteed  by  Wells 
World  s  laigext  Display  a*  Radio  ond  Electronic  Components 
9,000  Square  Feet  of  Display  All  On  One  Flooi 


Write  For  New  Wells  Catalog 


320  N.  LA  SALLE  ST.,  DEPT.  SL,  CHICAGO  10,  ILL 


No.ember,  1950  —  ELECTRONICS 


ELECTRONICRAFT 


INC. 

S  WAVIRLY  PLACE  TUCKAHOE  7.  N.  Y 

PHONE:  TUCKAHOE  3-0044 


SEARCHLIGHT  SECTION 


LAVOIE  FREQ.  METER 
MICRO-WAVE 
STS  t*  72S  MCS 

Modfl  TS  ir  f  U  »  cmpM.  iflf 

■loa  t£.  I  Ml'l  which  prc*li1« 

w<wurhlc  Rcjulrc*  »  .thhilhrii  i  5V  "k  kka 

tiV  "II-  h«l»n  IlM  *  IJ  B  nul*  Ithw  •witch.  « «• 

tAlu  imnl.Ui  111  <4  r«*inAior  wUl  •* 

ATM*  '  ii  "  of  SUMi  wiwk.nf  mto  tub*. 

Vmm  •57  4n«l  JH4  T'lbw  Comply#.  •Rb 
lut  book,  probo  ui'l  tpar*  ilt  of  tuN*.  bftt 

toflM  Writ*  for  4««rr.p(lTo  «a.o  CA 

rtrrulAf . 


MOTOR  GENERATORS 
DYNAMOTORS,  INVERTERS.  ETC 


S.  G-  RADAR  EQUIPMENT 
Navy  Yard  S^rat  tar 
Modal  SC  Rodop 
Conmtiaf  of  tba  tatlowMf 


1  4'Rr  foAHM  H«rt  flrr  I'i  wrr  TmU  for  oiod 

•  E  KR^ARM  H«rttflor  iVopf  rmta  for  Radar 
)Lp^vl>pr« 

2  4  Kf*  55AAM  M.>dulaii«>o 

2  4  111'  iAAKt»  I  lUdar  KMoiirr*  ilnriudlof 

K  •"«  liais  ( 4t«iro4A  for  fUoAP  at^l  Train  In 
•lira'  w. 

2  t'KI*  AOAAN  Htanal  Monttora 

3  4'omsMMe  T'anamiKar  H  F  otupl^nc 

a^apiiib:  «•  n'  la<litta  IOOA7  maantHA  and  l>u 
pirtmt  tuU  aMty  aM^mbl  m 

1  « •'(nplr>  !*.'W*>r  4  < >01701  t^aa^U. 

2  4  ••mpiprp  l»rit#r  an<t  avxiulaior  mi  f  Mt  In* 

rlU'liOf  <lrhp'  LaAtO*  witb  iWiaw  ttna.  Iii«tuiaita 
ai.'l  lFr!4pr  ll^'iUfT  Tuhv  A-imoiMt  and  [>t1*ar 
HA«*t.nfr  I  nil 

2  4  :tcnp]r-»  ttf  oiulptnoat  iparn  part  aono 
of  K  K  A««rf&l>tlra  DMiinra  ajid  anroa 
««it.  Lm.  inrrrkAhs.  fuA>«.  fiuia  bitUSvra, 

*  ukv  linkA.  rvifttA.  .itotai'tR.  (TV»tai».  tbrrmoMau. 
It  F  indutTorv  apai-Uoni.  oivkvu.  trat  Mulp 
mpDt  ah.r^  'Mihtx'o.  rtt*  .  a*  IHiinI  in  Narr 

Tart^  l4«t  WX.'*‘»4t 

A  1  a'x  'P  ’ll  nr«  an>l  ub'i«p>1  •'nndltioo  parkad 
III  o'  a\iia.  iDPtai  hparp  partj  bitim 


RAYTHEON  VOtTA&C  RCliULATOR  At]  Inpiu 

ta(»i  ^5  nev  .  «•  la 

1  *w  *'^***^'5|  if  Tv 

<K«rlnail  pmtartad 

B  - RturdUr  onnatnMCal 

TTopicaUMil 


2.f  KVA  MO  tCT.  IHabl  n«r  I'o 
ISUV  IM'  to  120V  At'.  M  <7.  1  1%  Cnmplrta 
«;ib  klaa&a4:r  4  oairt)ll«r.  2  Flrld  ilh*M  and 
Full  (W4  Jt  HparA  raru  locludioa  spar*  Anna 
luroa  f«^  OviPraMr  and  M  <<.ir  Full  /h^ 

AP*m.  on  r«M>Mat  Np«  SdOS.OO 

I  KVA  MG  SET  4>  KmVp  and  MT-rrttt 
U5V  IH  to  12MV  A4  .  *n  j  |di«^  a»  S  l*h 

fvno*  BN>tor  (iQ  fiioV  50  >9  N<v  Kipi*H 
^ntod  tIiSOO 

I  2S  KVA  MG  SET  Alll<  ('halniHT'^ 

USV  IN'  to  ItuV  Ai  .  an  rv.  I  It.  Fuli*  m 
rioMd.  Kplaptpr'ior  Hau  Rpar  i.f*.  Npw  1*7  59 

tamp  marbina  but  for  23oV  In'  opp'atPin  |||0  00 
Hpara  I'arta  'or  Hthpr  marbmp  |ISOO 

MG  SET  FOR  NAVY  TBS  TRANSMITTER 

Tbpa  4  4J  lUii2 

♦40V  Ar.  an  S  It  ivn-  VA  to  HT'V  Im*  ani 
SMOV  IN  Npai  lAk.M 


400  CYCLE  TRANSFORMERS 


auto  400  ej  1;  t;  4'at  No  !liHllli4 
KVA  MSS  52C1*.  VoliO  4A».  345  234)  1 15  Stm 
%i  45 

FILAMENT  4iM.2««>OeT  Input  0  75  ^9  45  105 
115  t2^V  irutput  5V3A  5VtA  SV3A  SV5A 
SVAA  'VkA  A3VPA  *  Spw  •*  •• 

THYRATRON  POWER  400.'l«O0  ry  Karbpnn 
I  X  Hn:§  400  l«uo  Cl  IM  liSV.  Rm'  50  0  50V 
at  0  SA.  «  3V  at  1  2A  Ta*!  r  m  a  ITNU  Na«  t2.7S 
PLATE  WECO  KM95AU  4iH>  H04>  cy  IM:  115V 
Scr  I.L'.O  e  |S%0  at  057 A  2700  V  TV'tal).  U««- 
•lai  >Ju<t4Hl  W«  2  ^  Iba  S>«  $2  •! 

SCOPE  PL  A  FIL.  WECO  55541.  4041  2400  cf 
IM  Its  liV  Wdc  i125V  at  (KWA  F^l.  Wdgs 
0  4V4  k  2  '  VI  7*  1.  «  4V  OA  laai  Rtai  khldad  Wt 
I  4  il«  NVw  12  /1 

FILAMENT  4«»C  24(^4  :  pa  WRl'tF  Kt4555.*<  IM 
115V  4cc  a  |\  I  2' A  0  3551  5A  Flcfvtal 
•hntcd  W  t  4  5  Iba  .New  H  05 

PLATE  4  FIL.  40«i  2»'tM|  rr  IM  0  NO  1I5V  Hm 
»l  IthiMN'  at  Hpc*2-44>OVtN'  at 

i.Si'MA  1*11  H*»v  4  4V4  2A  «  35541  Mk  Udji 
ISiNiVi  552A  ’\2A  %SH 

RETARD.  4<*«  WIXT)  KSV'M  4  lltairy 

lOOMA  II  OS 


RADAR  COMPONENTS 


‘kF4*  Na«i  t>pp  Ua.iar  Rr-pp«'« 
<1  rtNnpiHa  with  14  tutir*.  • 
ti<>n  i'iari<t  and  atrlnf  dia«raii 


.k'laptcra 
t  flitinr*. 


KaitJtciin 


OYNAMOTOR  FJ.yit  2 
•4)  ey  I  It.  t»  43  Ampa  S* 


MODEL  AN  APA.YO 
PANORAMIC  ADAPTER 


400  CY.  SERVO  TRANSFORMERS 


6.E.  •••moASX  IM.  57  '.V  Hoc  SI-  :•  75V  Sac 
•  2  =2*(  *5V  tl  50 

6.E.  f544)A4'.«X  IM:  57  5V  Rpt  115V  I  T  |l  50 
G.C.  *0Mi4l07  ITI:  12»V  4’ T  »»a4  210V  4  T 

tl  50 

6E  KONOOA-X  IM  irV  Sac  a:5V  2755 
t75V  2755’  130V  2:U»V  0  35  iT  4  3V  CT  W.50 


AMPLIOYNE  4)  1: 

R  P  M  Mottir  iv.ruta  ' 
Input  X7V  IN'  iHltpi 
IV  d  Army  Mil  27  It 


M  Nial  5A5t2tJj: 


INVERTER  I.^and  IHar 
IntNit  2NV  |M  im  Ampa 
t>.  405  VA  Nan 


>  M -laj  ITJtOA 

iNitpUt  Ni-V  ,  N*><' 

112.50 


60  CYCLE  TRANSFORMERS 

1.5  KVA  STEPOOWN.  4}  17  4'at  No  704)175 
Pri  115.2.305  (U'l  :  23  11  .'5  Mtitar  blch  «<>iinca 
(NiBAacti.iti  may  ba  uaail  with  aithar  low  tdlta^ 


INVERTER  O  F  5!  -tal  ?I»  21NJ5A 

14V  IN'  41utp(it  Iir.v  4>'4)  c>. 


Input 
♦N'  Va 
tl2.50 


PC  211  INVERTER  41 

WV  IHV  tNltput  ll.^V 
KVA 


50KVA  STEPOOWN.  •Standard  Tri 
t>pa  Ulr  Pri  45oVlllk.  .Hai-  11 
t>pa  Ambiari*  tantp  fNi  |)aa  1 
FILAMENT.  lUrtluN«  llyp^mtl  4  < 
Hac  «  *tV22A  0  :  V2  4A  0  SV2  2' A 
for  i:«N‘\ 


D.  C.  MOTOR  4}  F 
HP  Ar'natura  275*  at 
at  1 1  Ampa  R  P  M  4 


Provtdot  4  Typwf  of  Prwtowfotioii. 

<1<  Poftoromic  (2i  Ayrol 
(3)  OsciHoorophic  (4)  0»<illotcop«c 

INwirnM  fr>r  uaa  alth  raawiY  n#  a«i  iltliiant  AN  .kKK 
7.  AN  ARR  5,  AN  APR  4.  S<  R  ''«7  or  any  ra<v4»a» 

w  th  I  F  ..f  4".|u-  Ifno,  If 

55  . 'h  21  tuhra  in>  ltid:na  P  wi  1--  tuba  t'onfartad 
r  f  {••raii<«  on  ll.*>  V  40  ona  <r  r 

PRICE  $245  00 

A.\  APA  10  kO  Paaa  Ta.b  Manual  $2.75 


PULSE  TRANSFORMER 


KM  9*03  Miippbai  vxPaga  (taaka 
4i7  tufw  Tantact  a*  3<MH)  l*«iUMia. 
,>aak  5k  da  I  2  -IN  ot.inii  55  dj 
L  ’if  55  do  1  -  07:  UOIM  at 

55  50 


U  S  NAVY 

SOUND  POWCRCO  BATTLE 
PHONES 

Waatara  Elartnc  No  Iil753ll.  TNjn- 


High  Vollogn  Copoclfort 
Oil  Fillwd 

.21  MFD  .  2t)»tV  117  75 

.25  MFD  .  I5K  V  $15.75 

.5  MFD  .  25KV  52«  50 

I  MFD  .  I5KV  Hi  54) 

I  MFD..  7.5KV  t  7.M 


o»*»afad  catua 

Autamatle  Eiac.  Ca. 


$17  so 

No  4}lwP«3A<» 


t*'  ft  rubb>v 


PA  tunad  tl 


manufa 


SYNCHRO 

GENERATORS 

Hran-l  na»  <;•  *  t  wa:»-J 
tiupar*a4!  I'a^  kad 
ran*  Mm- h''  T  ati-iu 


SWEEP  generator 
capacitor 

llllh  •IKC-I  I.•I1  h'«'lti«-  miM  r«f  r 

•  'l«ar  piR*>'>t  ■  atiaJ  ispa  5  p' 
uimfd  itraixt  nr« 

$2.50 


LINEAR  sawtooth 

POTENTIOMETER 

WC  KS  15)38 

tia*  .-.f.  .  fan-  •an<*a  wtnil- 


PARABOLOIDS 

II  d.'han  17  5%*  dia  .  4*  >1aaf)  M 


All  prices  indicated  ore 
FOB  Tuckohoe.  New 
York.  Shipments  will  be 
mode  vio  Roilwo^f  Ex¬ 
press  unless  other  in¬ 
structions  issued 


AM  marcHondiio  guoron- 
taad.  Immediotn  daltvary, 
tubiact  to  prior  ftolo. 

All  Pricef  Sub/ect  to 
Change  Without  Notice 
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MICROWAVE 

TUNING  UNITS  I 

Tihlft*  rnP8  '  .r  APR 

1  ..r  APR  4 

1  TN  II  :«!  9», 

m.  >  TN  ir  -74  '2.1  n 

If  T\ 

’uo  pHiO  m' 

SEARCHLIGHT  SECTION 


Nooembtr,  1950  —  ELECTRONICS 


TEST  EQUIPMENT 


X  Bond  Spoctrum  Analyiar  8500  9600  Me.,  i 
caiibrai«d  linear  b«low  cut  elf  attenu 
ofor,  calibroied  lr»qui»ncy  m*t«r«  tuned 
miier  4  l.f.  ttaq*B  3  video  itoqet  ovvr 
all  qaln  125  db.  regulated  power  tup 
Plf 

8  Band  Speatrum  Analyser  2700  3900  Me., 
ilmltar  to  obove. 

X  Band  Tett  Load  low  power  low  power 
S20.00 

X  Band  Below  Cut  Off  Wave  Guide  At 
tenuotor.  with  calibrated  dial,  type  N 
Input  connector  output  connects  to 
I  1  wave  guide  155.00 

X  Band  Test  Load,  low  power  915.00 

T8  62  X  Band  ficho  Bom  with  r.l.  cable 
and  pick  up  antenna. 

TS  33  X  Band  frequency  Meter.  65C0  9600 
Met.  Crystal  detector  and  50  mlcroamp. 
meter.  Indicates  Resonance.  Connec 
tlon  lor  scope  ovailable. 

TS4*4AAPM3  Signal  Generator.  8700 
95C0  mc»  no  V.  60  800  cps. 

TS  35  AP  X  Band  Signal  Generator, 
pulsed,  calibrated  power  meter.  Ire 
quency  meter  8700  9500  me. 

30  MC  IF  STRIP  VIDEO  and  AUDIO 
AMPLIFIER  AND  110  Volt  60  2600  cps 
POWER  SUPPIY  Bandwidth  10  me. 
new  port  of  APR  5  Receiver 

$65.00  lets  tubes 

AMPLiril.H  STRIP  AMSSASPR2  contains 
1  F  nmplitier  detedor  video  amplifier 
puls*  •tivtchar  and  oudio  amplifier  and 
Meciilior  Po««r  Unit  PP15)A5PR2  band 
width  10  me  center  tre^^uency  30  me  sensi 
tivity  SO  microvolte  tor  10  milliwatts  output. 
Powei  supply  10  Mh  V  ac  40  2600  cps  1.3 
amps 

X  Band  Test  Load  50  watts  average 
power  I  1  waveguide.  Sand 


HI  POWER  X  BAND  TEST  LOAD  diesi 
pates  280  watts  ol  average  power  lor 
S  I  I  «  waveguide.  VSWR  less 
than  1.15  between  7  and  10  KMC 

9150.00 

S  Band  Signal  Generator  Cavity  With 
Cut  Oil  Attenuator.  2300  2950  me.. 
2C40  tube  with  modulator  chassis 

930.00 


High  Pass  FUtar  F  29  SPR  2.  cuts  oft  at  ^ 
1000  me.  and  below,  used  lor  receivers 
above  1000  me  912.00 

UPN  I  S  Band  Beacon  Receiver  Trons 
mitter  975.00 

S  Band  Tost  Load  TPS  55P  BT.  50  ohms 

912.00 

High  Pass  Filter  F  29  SPR  2.  cuts  off  at 
1000  me  and  below;  used  for  receivers 
above  1000  me  $12.00 

TS125  CALIBRATED  S  BAND  POWER 
METER  with  attenuator. 

TS155  S  BAND  SIGNAL  GENERATOR 
ond  Power  Meter. 

S  Band  Mixer,  tunable  by  means  of  slider, 
type  N  connector  for  the  R.  F.  and  local 
oscillator  Input.  U.H.F.  connector  for 
the  I.F.  output,  variable  oeclUotor  in 
iection  930.00 

TS  llO  S  Band  Echo  Box  2400  2700  me, 
portable  $110.00 

HI  POWER  S  BAND  TEST  LOAD,  dissi 
pates  1000  watts  ol  average  power,  for 
liy  "  X  3‘*  waveguide.  Range  2500  to 
3700  MC. 

TS  203  AP  CALIBRATED  SELSYN  $10.00 

GENERAL  RADIO  PRECISION  WAVE 
METER  TYPE  724A.  range  16  kc  to  50 
me.  0.25%  accuracy.  V.T.V>4.  reeo 
nance  Indicator,  complete  with  accetso 
ries  and  carrying  case  NEW  9175.00 

HEWLETT  PACXARD  AUDIO  SIGNAL 
GENERATOR  205A  $230.00 

RADIO  RECEIVER  BC  967T2.  18  160  me. 

3  bands  FM  AM.  110  V  60  cps.  9200.00 

RADIO  RECEIVER  BC  969  B.  15  150  kc. 

$150.00 

MEASUREMENTS  78E.  50  75  me.  cali 
brated  output  9100.00 


FEHRIS  MODEL.  22A  SIGNAL  GENERA¬ 
TOR.  85  kc  to  25  me.  Output.  2  micro- 
»olti  to  1  »olt.  modulation  Tariable. 
qood  woikinq  ordor  . .  .  $175.00 

FERRIS  MODEL,  lOB  SIGNAL  GENERA 
TOR.  85  kc  to  25  me.  calibratod  output, 
qood  workinq  ordor  $100.00 

TS  184  Echo  Box  and  Attonualor  lor  APS¬ 
IS. 

TS  228  Poak  Powor  Motor  ior  APS  IS. 

TS  89  Voltaqo  Dioidor  ior  moasurinq  hiqh 
oidoo  puixoo.  ratioo  1:10  and  1:100 
trantmisoion  Hat  within  2  db  150  c.p.i. 
to  5  me.,  with  cablo  lor  attachinq  to 
lyndroocopo. 

Wavoquido  Bolow  Cut-oil  Attonuator 
L  lOI  A  U.H.F.  Connoctori  at  oach  end 
calibration  20  100  db  . $10.00 

FIXED  ATTENUATOR  PADS.  20  db  •  0  2 
db  DC  1200  me.  50  ohmo.  VSWR  I  S  or 
loM.  2  watts  aooraqo  powor  $20.00 

WAVEGUIDE  BELOW  CUTOFF  ATTEN 
UATOR.  Typo  N  connoclort.  rack  and 
pinion  drlre.  attenuation  variable  120 
deciblet.  cald>rated  20-120  db.  Irequen 
cy  tanqe  200  3000  me  $35.00 

WAVEGUIDE  BELOW  CUTOFF  ATTEN 
UATOR  same  as  abovs  exespt  input  is 
matched  In  ranqs  ol  2200-3300  me. 
VSWR  loss  than  1.2  $54.00 

PULSE  TRANSFORMER  132  AWP  $8.00 

PULSE  TRANSFORMER  GE  69G  828  G  1 

$e.oo 

HYPERSIL  CORE  CHOKE,  1  Henry.  West 
inqhouse  L  422031  or  L  422  32  $3.00 

PULSE  FORMING  NETWORK,  20  k»..  .92 
micro  second,  50  ohms.  BOO  p.p.s.  $40.00 

PULSE  INPUT  TRANSFORMER  permalloy 
core.  50  to  4000  kc.,  WED1613I0,  Im 
pedance  ratio  120  to  2350  ohms  $3.00 

TRANSFORMERS.  115  volts,  60  cps  pri¬ 
maries: 

1.  6250.  3250  and  200  volts,  tapped 

primary  voltaqe  doubler.  12.5  kv. 
tns.  $14.00 

2.  6250  volts  60  ma.  G.E.  voltaqe 

doubler,  12.5  kv.  ins.  $12.00 

3.  2  secondaries  at  500  volts  5  amps 

sach.  at  210  pounds  $50.00 

W.E.  NETWORKS:  D161638  D  161844. 
D  162627.  D  162629,  D  I6263I.  D  162632. 
D  162624.  D  162635  $1.00  each 

SD  3  SHIPBOARD  RADAR  New  and  com 
plete  with  test  equipment  $1050.00 

SQ  RADAR,  used  but  in  qood  workinq 
order,  complete  with  antenna,  control 
unit  $650.00 

SN  RADAR,  used,  qood  working  order, 
compifte  .  $550.00 

UG27  U  TYPE  N  RIGHT  ANGLE  ADAPT 
ERS  10  lor  $5.00;  1000  tor  $260.00 

U.H.F.  RIGHT  ANGLE  ADAPTER 

10  lor  $2.50;  1000  ior  $125.00 


ELECTRO  IMPULSE 

LABORATORY 

P.  O.  Box  250  Eafonfown  3-0007  Red  Bank,  N.  J. 
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3T 

3«OT 


37  fXWJ 


4nn 


IlIrt'.T 
It  4 


xxri 


■»%/4 

4^ 


XJP I 


•31  *3  I 


|OX<iT 

1R4 


tiriax 


rr»*o 


1^1 
7\T 
7H7 
7X7 
7X  4 
734 


'^iri 


IV 

•3X7 

3X4«3 

3XX 

•3  XX 

3X7 

3H7 

3\  ‘/I 

3X3 

•3  X  3  X 


3M4 

anx 

2J17 
3J  •>» 
33  tv 
aj4<> 
33  IX 


XJ70T 


i  3  IX 
13X7 
I  3  xxt;r 
I  ^  4M7i;t 
I  3X1  X 

I  a  ^rx 

1-3X77 


7  \  •• 
7I7X 
731  X 
7 -3  3  4 


MK7  3 
MK7  I  , 
K\  3  )  X 
RXI3«i 
\  7  'O  . 
VK7H  . 


3i4‘» 

2  J  •■•* 

3  t74B 
3  J  •.  % 
SKI 

3  1X3 
3K3X 
3K3X 
2K3*» 
i  41*1 


XI  7 
xi  ra 
XS7 
xgr 

XN7«l 


»3**1 


%K‘*a 


3rx<iT 


i  33‘>«:T 
i3J7«;r 
t  3N7<^r 


•H3  t  KK33  4  XX 
III34  I 

rtM34W  a 

nR35  ...  43* 

'tMiX  ...  t  44 

:iHi7  ...  I  44 

max  . .  7  44 

.tHPl  ...  a  44 

.U  33  .  .  34  40 

3<.3  S  ■  ■  4  44 


•HICT 
57  4 
5T'4n 
%V4l} 


J3X|t 
t3«'X70T 
tan*  7 
I  3»*7  > 

» avpT 


XyM7 

XVJ7 


I  I7S7 
I  171*? 
I  177  1 
I  I77X 


217< 


I  3Mf7 


Output 


1  I'tv  AC 


Tnw 

3001 


o  laov  AC 


lukio 


SEARCHLIGHT  SECTION 


I'«»'  K('  rrT-'«l  BT  Pil .  J3  9i 

It*  itfitr  .  .  1.29 

2  iUl  drtfp  fur  *!*•  -i*  *  1  1  lo  I  .59 

.ATI*  1'xi  wmf'l  Aif  ^tMfl  .  .  .29 

—  10  ■*•  5  \Ar»tiNi  '01.  8.95 

J-  Iff . 69 

SiW  ••’t  12  5  otm  fxjAvr  rtw  *'tA! . . . 3.49 


mmM  .'i  KV  V»K  faruum  fuoilm»xr . $1.49 

2i.  i^f.  12?  fihfilxrx  Aliy  t|vr . 98 

RotA'T  <4  !<“h  »1K  MjfAlrt  '2  i\-rk  \T . 39 

1  ®f.!  '.iMxx  oil  x«HpW>n<«rr  2.98 

2  bM  ^oimb  oit  rtini)rtv>rr  Ai^mut . 3.29 

3  n'll  A'XHH  uil  r»ni)>*nMr  At:>'AnioM .  3.95 

24  bM  r>(Hh  IK*  KV  IaxIi  Ktis-llrnt  for 

lAfflp  . . . 3.95 


TUBES!!  BRAND  NEW!  STANDARD  BRANDS!  NO  SECONDS!  COMPARE!  TUBES!! 


SCLENIUM  RECTIFIERS 
FULL  WAVE  BRIDGE  TYRE 


EQUIPMENT  SPECIALS 


CENTER  TARRED  RECTIFIERS 
Sinql*  Rlia..  Full  WavR  Irldqa 

la.O-10.  AC  Cu'...|  O-Av  DC 

I'Ll  I  1  C  IK  .  >  1  .. 


RADIO  HAM  SHACK  Inc 

|189  GREENWICH  STREET  .  NEW  YORK.  N.  Y 
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I 


't 


•1 


IMMEDIATE  LOW 

DELIVERY  PRICES 


FULLY 

GUARANTEED 


products  CO. 

4  Godwin  Ave.  Paterson,  N.  J, 


CTkA/ty  -  JC 


SEARCHLIGHT  SECTION 


BROWN  TELEPLOTTER 
RECEIVER 


Model  791X1R 

MS  <*lt  *0  cyciM 


*•!(#  and  ffA- 
y  regulated 


SWEEP  GENERATOR  CAPACITOR 


M.  Speed  hear-na*  Hpi.: 
■  la'or  MUver  plated  ri<aKial 


ALSO  IN  STOCK 

4  1  %t  roiMi  «»r  4  o\ir«»>r.NT<4 

%  %  \i  i«»rii  4»T  i*^  K4»*« 

and  IN  K\TK  «.»  NKK%T4tK.H 

400  CYCLE  AC  BLOWERS 

I-  %  l>  J  IM  ns  V  <U0  .  y  ?;  •  r  rn 
relltichnii^e  l>|»e|l  tli^*  4  00  ry  1 


Pmc€  $375  00 


DC  MOTORS 

lla>di*n  tMsHtt.  rfm  :9  v  d  c  loo  rra 
l»elr<»  VHilMLt.'V  120  tfrn  <Uiv  <-Mnt  17  v 
(trneral  l-.le«tri«  .'II \.Vl|..l4Wi  hp  27  v 
fl*-ld  Ami  V  ««)  A  inplidyne  rnntrulled 
Hell's*  A  71!WV  -t  10  h|'  1400  rpm  tlov 


UOO  VA  PF  0  » 
t)to<k  rHA-112A 
PHre  MW..MI  #«<  h 


Aircraft  Generator 
Eclipse  NEA-3 

Diilpul  III  VA<',  11  « 
ertipe  M'lO  cycle*  at 
*'4'-0  rpin  A)*'  to 
V I  a  *  at  4  a m 
Mlir.  k  sf^A  .  •<  l‘rl*-e 
earls _ 


Nallitiial  MIrteral  \  hp  Int  duty 


rtirn 


i».  .Ml \t%>f Jl«i»  *4  V  7S00  rpm  ('ont 

•!'i»y 

\lr»ear<  h  .A  ■  »  ua»«>r  —  ISt'iO  ?4  J"  travel 
liartser  4  ointan  Artuatfir  Yt^'lOd-S 
Sun  In  III  1 1'  deareea  in  4S  e*'ronda 
\lr«ear«  h  —  %i  tnator  i  Manual  flap)  l.VtAO 
%lr»eMrrh  •  %4'tualor — <  Automatli-  F1ap> 

lltillfer  4  alHil^KItlt  S  hp  17  v 


JACK  AND  HEINTZ  STARTER 


Has  41-».S0  K 
Aircraft  en 


V  aril  «Thxratr<in  «'«»ntran 

loltn  44efer--\  ?IK-ltK  -Spl't  field  eerlee 
rrsere'Me  .  R  v  clAintn  ?  a  a ;  f  a  oUt  put 
4*eneral  l-^rNtrlr  .M**».VtH4  IN  .Split  field 
n«  r  e«  rev  »-0  v  t  4  \  S'  lin  rpm 

AC  SERVO  MOTORS 

K<»lt«rtian  77H  U|  . . .  t  tp  draif  ■  up 


21  V  D  C 
Stock 
r.'4A  SOS 
Price  iltf-.'iO 


Pl«*tieer  4  K  I  I  4  v  .  V 

MlniieaiMsIl*  llonesweli  Ef.'IOl \\ tC  %4. 
Mull’  n  Rr-ar  tt-diiilli-ii  40i  cy 

AUTOSYNS  (Pioneer) 

li  t*\o|tiial  4MI  Preaeure  Indhatnr  IfMiT- 


II  V  \  4MI  PrevAiire  1  ratietnltler  i4tS0 


I  tiel  l‘r**«eiire  Transmitter 
I  **1  \  aiitl  I  N.'\  f  itmpaae  Inill 


MAGNETIC  AMPLIFIER  ASSEMBLY 


S»er>y  SlilB24.  He’ 


t*pe  outpi)'  Ira/i'i 


Subfrocftonal  Horsepower  AC  Motors 

4a«lrrn  \lp  l»l•*l»c•  .1  7711  US  v  400  cy 

I  \  l»  .1  ii  *  •  \  ’  ♦  •  •  •  hp 

I  \  It  .1  inlt  V  4  •)  >  I  "  hp 

I*..  \  It  J  ;4X  n A  V  -  *  ■  .  y  Int  d u t V 
IMehi  1141  *4  I  11  V  4  ' v  I  :'*0  hp 

w*  iM  hr«tii  fi4M*  ;  I'l  %  Mm  s  ]  ,  j  rt. 

Ila«difn  3*V7  *t4  v  '  .  v  ri  rii 


k  It  4  Prire  S«  7S  eark 


SVtlCHROS 


FORD  INS  T  SERVO  MOTOR 


MAGNESYNS 

PUitierr  I  1  |ie  4  I  .4  "Wrr 

lloneer  Mt4M  IF  111  Indicator.  %N  57$0><. 


Prices  on  Request 


Prices  F.O.B.  Paterson 
Phone  ARmory  4-3366 
WRITE  FOR  LISTING 


SPECIALISTS^  IN  FRACTIONAL  HORSE  POWER  MOTOR  SPEED  CONTROL 


loneer  Servo  Motor 

•  1«’"4T  ?A  2  ifi  40ft  cycle 
itertia  24  v  fltril  phaae* 
f.iet  var<alt|e  phaae 

i  ;r.^A  >0  PHre  tlt.SO 

fHfCiSION  AUTOSTN 
Type 

A*it>>B>n 

4  '  y-  te  ftfiiek 

<  tal  lt*w  price 
SM.Vleach 

November.  1950  —  ELECTRONICS 


% 


SEARCHLIGHT  SECTION 


UNIVERSAL  JOINT 

3/16"  M*  «  3/8"  0.0. 

^  I  I/S" 

or  Aluminum 

50f 


COAXIAL  CABLES 


Ohmm 

•  7«  RtV/V  r«  M  & 

IM  U  71 

V  71 

4.%  Htiar  IT  U 

IAS  it  Ti  s 

US  r  67  6 

IM  L'  5H 

4M  K()-M  AV  M 

IM  ('  M  5 

II*  K(*>S7  I  •  U5 

i46  KU-Sft  I  *  5S  A 

S7S  R<^74  r  M 

7S  Kl>-77  !  • 

iM  RO-m  U  4S 

IM 

INN  •r6*r— •IIMT*  TM 

tor  orSort  Iom  tNofi  I. JO*  foat 


H<^  r 
r 

Hi>-7  r» 
ki'f^  r» 
H»WI  !  • 
KI^IO  I 
Ki>-lS  I 
I 

HO-71  1 

•  I 

I 

( 

K<  'r.Jtl  I 
H(>-i7  I 
I 


WIRE  WOUND  PRECISION  RESISTORS.  1%  OR  BETTER 

I  4  WATT— 25c  1  watt— lOc 

«S  44“  147*^4  -04  •  ** 

ii  l-Vi  SiVJ  4i"44  »>»  ^ 

to  U3  4  M6  e  KM). (RAJ 

Ir  WATT--25<  1  watt — 40< 

74u  2tl0w  4,0«M>0  M.SOI»U  l.'M  IMNIU  3,*l»  rtlMTU 

vtt  1>70  4  4At  U.HiS  l.*u.uiu  130. OUU  AJi.lMM 


1  — 1  Wott  1\— 45<4  S\— 40< 

OrS«r4  Tor  100  *ro<i»»o«i  rotittoro — 

10\  Oiscoiint 


COAXIAL  CABLE  CONNECTORS 


DIFFERENTIAL 

IIS  V  4  60  Cyc. 

rC7t24« 

3S*  6<M  I  Unt 

S^  OS  OO 


SELSYNS 

MS  V.,  60  Cyc 
CC7t24S 
SS*  414  I  SS'  iMf 
SQ  SO  poir 


JIS4  M)«  404  *« 

U  m  Pt  25SA  60-216  63-IN 

tS.lAP  6I-I8PN  tl-lR 

Adiytor  for  TL  A  fi'r  um  oo  *m*U  («>«« 

I2C  («(M  lie  M  Mr  I 

h3-1\C  14  42  |T(>.21  r  67  U<)>AS  V 

r  164  A.VIJ  A4  r('r-22  r  66  IM>-A7  1* 

12  »4  M>IHTY  4S  ri^23  T  A4  U(l-102  T 

i  4*  MVIKP  44  r<^24  r  67  LHI-|ia  V 

164  fOlT  I  li  t’  M  rtVUH  IT 

3  44  H.vrj^P  I  14  r(^27  IT  6A  r(l.t67  U  2 

jK*  K>2-2K  I  4R  ri>.26  I  AJ  I’tVITl  V  I 

*  K3-i2H  4A  l’<l-30  r  1  2*  r<)-|74  V 

H3.I6M  IS  Vfh-iS  \  14  A#  IM)-174  U 

r  144  HS.1M&  IS  l’0>S4  IT  I6  *4  lT<VI67r  I 

12  S4  ril*7  AF  2  14  r<r-M  I*  12  M  1^1-206  1? 

2  S4  |TrR>l3  r  61  UO>37  U  12  M  riV-2S6  I*  1 

2  S4  ro.13  I*  61  IT  6.4  i'<^‘2A4  IT  I 

2.S6  IVVIM  I'  .61  nV-M  V  M  rO>2Hl  IT 

2.S4  UOIV  I'  71  Vih6l  V  M 


CAPACITORS  ^ 

POSTAGE  STAMP  MICAS  H 

MM»  MMP  A1MF  MMP  MMF  MFI>  MFO  ^ 

S  41  UN*  2AU  .MtO  0013  iH*3l  ^ 

A  2  47  no  soil  6*10  (M)13(>  0<««  T 

10  5(»  120  330  620  OOIA  oi>63  t 

16  61  126  360  AM)  001626  •l■>65 

30  66  IJO  370  760  OOJ  0**66 

22  60  160  340  WlU  Ul25  007 

34  62  160  400  K20  0026  iMC5 

26  6H  176  430  410  0027  oo** 

30  75  ISO  470  MFD  003  oi‘M3 

36  A2  200  RM)  tHil  ii033  0i>4 

14  66  220  610  0011  0047  01 

40  40  340  660  0012  iH)6 

Prli^  SchMuM 
5  MMF  to  Ooll  MFIJ 
OUUMKUto  no2MFl> 

•  K)23MFl>i«  004  MFD 
01  MFD 


SAG  FUSES 

AMP  Per  144  AMP 

1  62  M  6 

14  2  M  !•» 

2  2  A4  16 

3  2  S4  20 


Wropped< 

MI4 

Fafnir  IIKS 
MK(.  24SA 
N  l>  S262<  IlM 
Fafnlr  7.446W 
SKF44M44 
Falnlf  A44 


BALL  BEARING! 


FILAMENT  TRANSFORMER 


SILVER  MICAS 

MMF  MMF  MA1F  MMP  MMF  MMP  MFI) 

lO  5(1  120  270  466  MHi  I102n2 

IS  61  125  3iM)  470  «16  (Mr2.x26 

30  60  130  326  4hm  h20  INI3 

23  62  l.VO  330  6iiO  H75  oo33 

23  66  IKO  360  610  MFD  <H*14 

34  6H  -2(H>  370  626  (R>l  iH)6 

30  75  20N  341*  -SM'  IMI1626  o<i51 

.43  HJ  226  400  66*1  0022  0066 

14  liM>  240  410  6’M>  0023  iMMl 

40  no  ‘260  43t<  7ih  0034  oo6S 

46  115  264>  45*<  7.4i  0037  0043 

Prl<«  V hedula 

S  MMP  to  iHM  MF1»  I4r 

(NM2  MKDto  OirirMFti  24r 

IAl2H2MFI»tn  in)h2MFD  S4r 


Ain*rtr44  TyM  TAB 
P(»r  High  VoltAf^  Hn*tl6*r« 
OKI  II6V  .  60  60  r>**i« 

U  KFl'  M  ,  4  T  m4  10  Amp 

5r  35  KV  H  M  H.  T*wt  13  KV  I*  f 
K  (tprraitng  t  373  TOtm 

K  or  orhfT  .uh.* 

■  Nfw  Sin** 

OVfItSf AS  PACKfO  ■  w 

•77. A  Take  S1.S8 


NEEDLE  BEARINGS 

r  5  4*  13 

rMr  3  16* _ U 


ALLEN  SET  SCREWS 

4-82  t  1  6  1 


4  -40  s  1  H 
4  40  1  a  16 

Al.l.  HIZKS 


HAYDON  TIMING  MOTOR 

ft  P  M  .  115  V  .  A)  Cycia  $1  74 


PULSE  TRANSFORMERS 

X  l?4  73.  UTAH  uiarkM  )*36S.  4540.  RStail  gray  <*i 
Hano  Ml.  hspr'ai)  r«>ra 

0I6I1I0.  M*  K.  to  4  M  1\*  ‘tJ*  *  high 

12«i  rii  3a'4i  nhm« 

152  7176  10.  Ill  i  hlragn  aijulral«et 

to  4263  '  ahina ' 

0-IM4iiW  K  iV'inAlldV  a>ra.  Naml  turliUI  wind 


SOUND  POWERED  HANDSET 

Brond  New! 


ni 

06>*13 

02  OJ 


SOO  Volt 

CeromK  Condentert 
lur  MMF  MMF  MMF 


CERAMICONS 

1  MMK  to  Mur 


^  STtCIAL 

lie  $2  25 


ll’  IJO 

22  3<Ki 

SB  so  per  hyndred 


PRECISION  CAPACITOR— W  E 


0  151370.  1  wfl 


SELENIUM  RECTIFIERS 


TIME  DELAY  RELAY 

*i*>-*n  erx  llieo  KS  lUi»3  66  Hr- 

V  Ki‘  M‘  >  •  4  1’  *6  TO  Hrr..CNU  • 
•n  1  »-rs'  ut  tinii*  Apriiig  rriurn  • 
•wi'rh  r«*n'a.^  ‘  \  •  H  'ill*  ON  a 


JONES  BARRIER  STRIPS 

PrU#  I  yfW  pfl«r  I 
I*  14  4  1  II  •t44  24  1  142 

14  5-  141  22  .  3  142’ 

|4  .V  14Pa\4  44  4  142' 

24  5  UlY  14  VI42 

4*  7  141  24  6  142 

W  44  7-t4l%U  41  10  142 


2J1G1  SELSYNS 

BRAND  NEW 

400  Cyria 

Can  4a  wiad  ea  74  V  D  C.  m 

no  V  A  C. 


ONLY 


DELAY  NETWORK— ALL  1400‘1 


T  lU  aUh  tat  ‘"it 

Get  On  Our  Mailing  List! 


METERS 


['l€Q  Gi 


Brand  New  — -Guorantced 


Ml«^- 


VERNIER  DRUM  From  BC-2211 


Arch  St.  Cor.  Croskey  Phila.  3,  Pa.  Telephone  RIttenhouse  6-4927 


VERNIER  DIAL  (From  BC.221) 


ELECTRONICS  — Norembof,  1950 


VMS  «» 


\|h  iriMit  aixl 


bPCClAL  PRICC 


si*  W 

Si2  M 

S2f»  on 


HtP»^  |«! 


MtHtH  SLVI  *.'A«  |(. 


ll«rlr1o  1  tp*  H  MiNff  t*€ 

•  ••  M  I'  -iHi  4'r.t  t%  I'f-t  Mar  f.r  t 

I'  •  •  Nr*»  i  JM  '  H)  Vt 

S».S 


It  ( 

S2;s  mt 


<11*4  SAM«»lltAl(> 


(*«narsl  Uartrlr  Synrhrvfi«wt  M*t»r 


Vi.’i  on 

VOLTAGF  TRA*tsFORMERS 


RAYTMFON  MH, 


firfTHir  SPftlAlTV  FRfULlSlY  (HANuERS 
Tm-  .  i'l  H"  *  I'i  --  V  V  »•»  -0  .».* 

K»  M  \  ■  4  ;  .  ■  .  -  t.h  •.«" 

.  \  ^  \\  f.  |l  ;.  !  \  H.  (  rn>«Ct 

•■4  -«  .  •  -r  fit  ;,nir»t 

<  •  \l  I  >.  !•  »  •«) 

i.lHSRAL  ILfTTRir  H|(.H  IHigUINCY  UNIT 

.*1-  44  •  a  I  •*-.•4'  -  \  -s  i.n 


Exceptional  Values  From 

AMERICA’S  LARGEST  ELECTRICAL  CONVERSION  HOUSE 


ALLIS  CHALMLRS 
MOTOR  ClNtRATORS 

_ H 


MARATHON  MOTOR  GENERATORS 

^ . . 

>  %  T>S» 


GEN  ELECTRIC  AMPLIDYNES 


GENERAL  ELECTRIC  DC  AC  MG  SETS 

F*ur  6*«rir«  Manna  Unit*  J  HI*  T'  >  *-  !*• 


WESTINGHOUSE 


TRANSFORMERS 


GEN  ELECTRIC 

TRANSFORMERS 


H'X.4  it..  .  S»<«.’«*8t7  r- 


FLEXARC 

TRANSFORMER 

TYPE 

WELDER 


tAM  itAHVIA  tl  <  A. 

^  •  I"  •>  1  .  III  M  *Ji5  «1 

MuAal  tAM.AAHll)  Ini-.’  J  Mm  ■  atr.i.  1  H  I 


\ . .  ’  JANETTE  ROTARY  CONVERTERS 

I.  .t.  •..  . 

*1-  ».  •».»..  %mo  w.t*.  I-  \\  I  <  t.4 

MVt  on  Itannral  C  la«  trie  T*fa  B  f  lanfa  Motof  f<>r  h<M«tina  duty  *  *  1.  •  ii.'nfft  .  l;.  *i  .  H.'.-  4,1 

I  !•**  00  ‘  •'  i**'.'  «  I  M«  ».•  I*.-.  It  «iii  »* 

it‘'*  wsoo  pincor  rotary  converters 

nf  rnllar  HERE  IS  EXCEPTIONAL  VALUE  .'..•.V,  l'\‘" 'i'. “a,.. ',1*  ' 

Hi*»0«n*  anO  Miiar*  MatMc  4t«nprat»f  Unili  Oo*Fata  SPECIAL  PHICE  SI 

at  tiO  Y(>4F*.  AC.  •iRfln  aha»a.  4»4)  ryr  and  daitvnr 

•'  *0  V<»lt«  or  Can  bn  M«n<J  «ltS  Onld  rhi<o*lal  KATO  ROTARY  CONVERTERS 


ELECTRIC  SPECIALTY  DC  TO  DC 
MG  UNITS 


Im/  ruia  tl)  M 


HOLTZER  CAGOT  1S3F 


HOLTZER  CABOT  MGI49F 


ESCO  CONVERTERS 


KATO  ROTARY  CONVERTERS 

T»»m  IJ05A  U.H)al  .•MKAtl  Inj.., 


TAPE  WINDERS 


ONAN  HIGH  FREQUENCY  MG  UNITS 

IINAN  4  I  >.  I  I  Ml.  SITM  I  ht  t  IM.  »•  a  «  • 

■i-'  t  »l  ■■  I  >  M  ■  ...  Ml  • 

1  ■  tsio  no 

H  I  .■  II  M  .  JI55  ,ai 

500  CYCLE  M-G  SETS 


">■  INDUCTION  VOLTAGE  REGULATOR 


G  E  MOTOR  CONTROLLED 
VOLTAGE  REGULATOR 

iCAi  TSi-  t  1 

nt  1  I'l.  «.i  r»  .  I-  ...  ,  I.  ..| 

1«  2  It,  1.  T  .a'.,,v  \  ’A.,  1  ■  ,  .1  I  . 


IF  IT'S  FROM  ONE  FREQUENCY  TO  ANOTHER;  FROM  DC  TO  AC  OR  AC  TO  DC; 

IF  IT'S  FROM  ONE  VOLTAGE  TO  ANOTHER,  THEN  CALL  ON  US. 

Eitabli%hcd  in  1922  WILLIAM  I.  HORLICK  COMPANY  Tcl  HAncock  6-2480 

409  ATLANTIC  AVE.  BOSTON,  10,  MASSACHUSETTS 


SEARCHLIGHT  SECTION 
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SEARCHLIGHT  SECTION 


1021.A..  CALLOWHILL  ST.,!.  PHILA.  23,  PA 

MARKIT  7-6590  ond  6591 


Telephones 


PULSE  TRANSFORMERS 


GENERAL  ELECTRIC 
TUBE  SPECIALS 

Brond  N«w  Mfd  by  G  f 

uM  ^uc;l-4is 

74  re;.  IAS 
4  2*  l-'O-iri  14  M 

II  4S  rC-|4A  11  IS  1H4A4II 

4  44  K  i4  11  44  144444 


ASB  YAGI 
ANTENNA 


ADJUST- 

ABli 

%ru» 

TUNIHQ 


S  ELEMENT  ROTATABLE  ARRAY  — 
4M  TO  SAD  MC  $7.00 

SAME  EXCEPT  DOUBLE  STACKED 
ft  ELEMENT  4M  TO  »ft4  •VA 

MC  $12.70 

S4m»  ERcvft  0Mbl«  SlACftW 

ft  El«»«At  ro  U  434  MC 

$29  40 

Ooybl#  fttock«d  ont4Ano»  con  b#  »uPDii«d 
with  hydroylic  P4motc  controls  ot  $29.50 
p«r  ««t  oddttionol 


W.  I.  MERCURY  CONTACT  RELAYS 

CslAM  BCOMd  M«rf»ry  wct1«d  SPOT  rOAtort  4M9I44HM 
MMAcTirtily  04*iatad  U»«d  l4  WMt«r4  Electric 
0144474  mtti  BPwd  4l4f  14  rcl«y«.  Sv44lt  f—r 
own  coll  . .  ...  t2  09  iOcA 


GENERATORS 

O  EcMi*#' P*C"Por  1)4*  Tift'TA  <Na«>  MbOaI  NEA-TAl 
Output  — AC  lisv  10  4A  MR.  !•  IIOU  (V  I  .  DC  M 
V««t»  ftO  Awe*  BrtTd  Nrw  —  OritmAi 

•  EHipM  PiCFiMr  t>M  I2IS-IA  Oyipyt— )•  4olt» 
DC  IS  Awfs  Hrahj  Ne»  Orn>«>l  P*  S4  S4 


CONSTANT  VOLTAGE 
TRANSFORMERS 

Federal  CoAitant  Veltaoe  Tramtermer  lapot  4ft*lTSV 
M  ftOev  Output  llSV  HOW  534  04 

Sala  Conttaat  Vettapa  Trantferner  laput  M-llSV 
tMkp  Output  iSRV  7ISVA  524  74 

Sola  Canitant  Voltaaa  Trantfarwar  Input  I0S*I2SV 
WVv  Output  IISV  MVA  11544 


PIONEER  SERVO  SYSTEM  UNITS 


a  Typa  i20:}  tA  Taruue  AwaliRr' 
400  ry  Caatplete  »itli  Tuaet 
a  Mapnetir  AmaliAar  Auy  Satural 


SELENIUM  RECTIFIER  STACKS 

FULL  WAVE  BRIDGE 

MAXIMIM  KAIINt^S  MAXIMIM  HMISCiS 
.At.  Mil  TS  INPl  T  •  IP  At  \<ll  IS  INPi  r  •  44 
IM,  Stll  IS  (II  T  •  14  ft  IH  Mil  IS  til  T  ••  44 


COAXIAL  CABLE 

KEG  8  0  565  00  per  tOOO  It  Other  typc5 

in  itoch 


TYPE  '  J  *  POTENTIOMETERS 
7S(  each 

B  Shaft  Hrsta  Shaft  Raala  > 

^s  I4K  ss  |a4K 

SS  IftK  >4*  I44K 

S*  ISK  S4  I44K 

S*  2AK  SS  t44K 

S*  ISK  1^*  IS4k 

SS  iSK  S<  144K 

K  S*  34K  1  lft4K 

K  ip*  ft4K  SS  I  MRt; 

Tripla  144K  .  Shaft  •  I  47 
All  ahaft  langtha  l«ay<»nd 
huehind  •  SS  at  raw  akit) 


SPRAGUE  PULSE  NETWORKS 

7ft  €1I-?00  «7P,  7S  KV  ‘E”  Clrryit  I  ailrraaae 
100  PPS  C7  aPni*  imaed  4  BactianB  t4  M 

7  ft  Ct127o.«7P.  7J  KV  £••  Cirruit  J  aikroaae, 
200  PPS  ft?  ahmt  tniaed  I  tecfiant  ftft  7ft 

7  ft  E4  <ft  ft7P  7  ft  HV  "C  '  Circuit  4  tartlany. 

14  mirrutec  sO  PP5.  47  aPwi  iiaped  54  2ft 

Ift>-E4-|  ft-ftflO-ftOP.  Ift  KV  'f."  Cirruit  I  ft  micra- 
lar  600  PPS.  ftO  eSmB  iMaed  4  tarliane  fil  OC 
Ift— Eft  5  iHO-ftOP.  IS  KV,  C  C  rruH  ft  aurraear 
INO  PPS  ftO  aSmt  imaad  ft  Barttoni  52ft  04 


STANDARD 
BRANDS  ONLY 


BRAND  NEW 
FIRST  QUALITY 


COMPLETE  STOCK  OF  RECEIVING,  TRANSMITTING,  CATHODE  RAY,  THYRATRON 
IGNITRON,  MAGNETRON,  KLYSTRON,  PHOTOCELL,  T  R  &  ATR  TUBES. 
QUOTATIONS  UPON  REQUEST 


WESTINGHOUSE  HYPERSIL 
TRANSFORMER 


COAXIAL  CONNECTORS 


RCA  HI-VOLTAGE 
TRANSFORMER 


PRI  IlftV  ftoev 
8EC  *1  •  240V  . 

BEC  «2  •  240V  • 
WT  10  LBS. 


Ki-iAr  41  I  t;. II  I  aj  it;-ftft  i»  i 

KI-IAP  Ift  I  t;.ii  I  a;.  I  t.-a?  V 

Ki  ll'  I  II  1  f,.ii  I  Hft  I  t;  i7i  I  I 

KJ  iM  10  I  t;. 13  I  Hft  I  t;. 17ft  r 

K3  IJ  no  I  (.-14  I  47  I  t;  174  I’ 

M.I  IH  44  I  <;.17  I  aft  I  t.-ISOA  13 

K3  ISP  4A  I  r;.l4  I  K3  I  t;-|41  AP 

•13  ISPN  44  I  (...«•  I  I  la  M\.|4ft  I 
K3-1  I  I  11  I  f.. 34  I  II  14  I  t.. 147  I  I 

S3.ilAP  1  14  I  (;.34  I  11  H4  I  te  lOd  t 

M-iiK  I  44  I  t;.j7  I  II  M  r(;.iftft  i  i 

K311H  4Klt,.fta(  .at  ic;  iy4r  i 

M3- lisp  Mft  (  t;.Kft  I  SK  |<.140  |t 

FULL  LINE  Of  JAh  APPROVED  COAXIAL 
COhSECTORS  IN  STOCK 


In\utat9d  Fdf 

Voffog#  OoubJar  Ut* 


SO  EACH 


TEST  EQUIPMENT 

.  Alfi.d  W  Bum  L.k.  Mu.  VM  2>  VtVM 
■  IM  m 

.  U.nm  Hull.  Mo.U  P-5(W*  M.ndu.  Sia..! 
(lUiu.tu  <B.m.  M  C  H  dOdA  ni.M  tovuf  tHC 
I.  JJ  MCI  •  MJOBO 

a  TS  IOA'APN  O.I.r  Lin.  T«t  SU  US  Ot 

a  TH  IS  APQ  5  Ullltt.t.r  S7d  0 

a  AT. 4a  UP  "X'  Band  Hun  Sm 

a  BEL  W  IIM  Traaaan,.  M.lu  ltd  2.-0  MC  tU  SO 
a  CWI  MIAAU  Ran.n  Caliaralu  far  ASB.  ASE.  ABV 
and  ASVC  Radar.  Sit  »S 

a  CHV-itAAH  Phantam  Antanna  far  TrAneailtlara 
ua  la  400  MC  5il  7ft 

a  TA  l4ft/AP  X  Band  Tett  Bat  Prtra  an  raauaat 
a  TS-IM  AP  Prira  an  raiueat 

a  CPR  ftOAAi  and  CPR  ftOAAK— IFF  Taet  Aatt. 

(»4lr|  5ift  4S 

AN  APA.7I  Recorder  514/  ftO 

TN  <H  APR  I  Tuntna  Unit  544  00 

a  C  O  Quietane  Filtar  Tya#  IF-lft  MO  220  V  AC/DC 
20  Amat  *  55  OO 

All  IteniB  New  Eiceat  Where  Noted  *  (Eie  Utnd 
Cand'liani 


KOLLSMAN  INSTRUMENT 
LOW  INERTIA  SERVO  MOTORS 
Typa  917  0240 — tS  60  VolH— 100  Cytica 
2  Pho«a — 5  Woffy— 26S0  RPM 
Will  Operota  Sotistactorily  ot  60  Cyclaa 
Originol  Prica  $34  SO— Oor  Pnea — $t.22  ao. 

*7*®  EACH— LoH  of  10 


COMPONENT  SPECIALS 

PI  SFS  4ft<;  la  Amp  5.1  00  r 

4At;  10  Amp  53  40  c 

MOLOFO  PAPER  CONDENSERS— 

•  IMFO  l4d\IH  04^  »a  5«Mparl50 
•ft  2—  04  S  3  M 

I  204  44  ^  3  04 

1ft  144  44  4  44 

I  444  44  4  44 

44A  644  44  >-4  3  44 

41  644  47  4  7ft 

4ft  644  4n  ft  ft4 

CRYSTAL  DIODES— 

IMI  74|  IMl  K4|  IS34  64 

IMI.A  I  |4|  tM3  I  14l  lN4ft  44 

INlIH  1  lft|  IS17  I  441  IN63  I  .34 

Phaet- ehifi  6  apat  ltdir  Typal>  154734  4etali>r 
einfila  r<»t»r  51  44 

HIGH  VOLTAGE  MICA  CAPACITORS— 

I  >|w  (.  1  444  mfil  4  KV  54  3 

type  1.  3  ••aiftmfd  14  KV  117ft 

r>pal«  .ll44  444ft  mfd  14  KV  4  44 

l>|H>  I  4,.1II7K  a43ft  mill  4  KV  3  14 

ry|*a  I  <.>14tf$K  441  niliJ  ft  KV  3  U 

Tyiw  It  *3134  4  4444  ft  m  Id  3ft  KV  1144 


SOUND  POWERED  TELEPHONES 

U  A  INSTRUMENT  Tyae  A  ?fi0 
UVFSTFRN  ELECTRIC  Type  0  175015 
automatic  FLfCTRIC  Type  GL  IIT2RA0 
S  NAVY  TYPE  M  HEAQ  AND  CHEST  SCTft 
Thete  are  hiah  quality  heavy-duty  unita  nat  t#  be 
ifiised  with  cheaarF  unit*  no«  avatlabla  Da«>tned 
«B<t  ttar’d  iia-tinf  thorh.  titration  «alt  water 


FILAMENT  TRANSFORMERS 


All  IlftV  40«  f  pt%m%rj  aitapt  whai 
I'TC  hrrm  araUNl  -VV  lA 
r'M '  lirreu  analrtl  A3V'6fcOK\ 

l'T«'  brrtii  ap^lrdl  A  3V  (A  3  l  3 

l<Ayiti4an  hrmi  aamiM  ASvai'AoR; 
lUytltarxi  hrT'n  an»lM  6  3\ f  T  Sft. 

<1  K  -  A  3V  ev  !3ft  A  3V  to  T  lA 
ITI  ll.V  iVlV  fvK*  MV  (a  |ft3-lftKVI 
in  Ilf.  l.TOV  nrr  Wt-f  FT  rSA 
ftrT.rrtrati  ftV  Ft  IWift  3.SKV  iiaiul 
A  3V3T  to  ftft.  r-i  i\<-r  to  1  N.  A  3V(*I' 
iHVf  T  to  &ft.  mVCT  to  SA 


MISCELLANEOUS  EQUIPMENT 


H-.ll  APS  <\  He-  M.er 
SCR  522  Trantrptte' 

RT  7  4PN  I  T  anxeiver 
f  L  n  ill.'fl  I  v'  te  Alter 
RM-2V  remnfe  raf*trnl  unit 
RM  It  remote  rontrvi  unit 
RTA  Ifl  I?  74  V  dynamiitoT 
HC  I.N-*'  (  M  Rareiver 
AIA  Antenna— irm  lunMjl  era' 
AT.ytA  APT  antenna  -'l-IAO 
AT  tV  4PR  I  antenna  -lilO-TlO 
CV.2tO  MP<.  I  Radar  (  antale 
G  E  Tyye  JP-i  aa'table  rurren 
AT  R  A P  Antenna 
ASB  I  Radar  eauia  Comaiete 
D2-2  iooa  antenna  with  aedet'i 


OIL-FILLED  CAPACITORS 


GENERAL  ELECTRIC 
AMPLIDYNE  Motor-Gcnerotor 

i'uni>M.  ot  (1  K  nil’  IISV  I  ph  dll  cy  II  5A  MM 
KI'VI  i-tio'iniMitii  duty  Bi»i(>r  cuupird  to  <«  K.  ourdal 
‘.AMr.'.KIttl  SViV  IK  3A  0  ftKVft  3450  lU'M  Ampll 
dyne  lerinrator 

Brofid  New  $107.50 


124  00 

Mr  13  70 

00  Mc>  n  70 

00 

It  tranvformar  32  50 
3  4ft 


SPECIAL 

2  MFD  12, SCO  VI 

INERTECN  TYPE  FP 

$23  95 


MONTHLY  BULLETINS 

SIND  IN  YOUR  NAME  AND  ADDRESS  TO 
GET  ON  OUR  MAILING  LIST 

All  mafe*iol  brond  ntw  and  fulfy  quofont00d 
farms  20%  cosh  w»fh  order,  bolonct  COO 
yni^M  rat^  Alt  prices  FOB  our  woraboutd. 
Phila  Ptnno  .  sub/acf  fo  chong*  without  noftce 
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4 


0 


SEARCHLIGHT  SECTION 


THE  BEST  IN  ELECTRONIC  SURPLUS 

•r  vitR  Bf,  *14  AihpiUWr  if  il^-A  TraM*ai»tt«r.  4H  ooiy  SM  WRtrj  oufiMiT 

4  r.-iC  ii4  «  ..  »(•')  >•  :-<*  I  t«.f«  «  •  »  4  '  4  M«  i%U4^  4  '■  I-'.  4  mc  rr«4a  UO  X}> 

•  i.  !  •«  .•#»•  ^^4  .  4  ••■  .4  •  ••  •  •%*  4n*.  -ni  I^-v* 

•  •  4  •  '  <'■•'•1  -  44  E»fltCC  f4CH  liOOM 

I  M  I  I.  •MM.  -  .  tr.  nt-  ••  •».»  •  Hirtlr*!  M  ^  A  ItF  -  i.  Iwi*i«  •fa. 

/•I..#-.  lt»  ■•  1  •  'tr  \»l 


N  »  > 


.  1^ 


PRICC  tUN)  l» 


.t  K« 


t4  4  4  •Him*  TfaAtMirtM  R*>  •!••«# 


-  U.  *«kC  I  KW  BE 

f  |.  ■’4tH  .  ir«l  4  ur  f 

rmcl  :  * 

S.  %4R)  00  '  '  ’  ' 

ij  \ 

TB0  IO  '  •••■  '  '  4ti 

;  rlr  •  -1.  •  !i.  .  '  .«.  *  ••  -I 

•  •«..l-.ir.  .  •-  • 

t'4J0  (W  ;  .  PBtl  I  I  A(.H 


PPM  I  I  A<  H 
PPM  f  t**!  CAM  »4 

M*0H  HLA%  SOO  •« 

AMi9iiA«r  .(•  ...  ..r  4.  «  »  t 


sins  00  ' 

ii^s  Ml 

SMitd  ; 


•  It.  4  •  r  V*  4 

.  \4  h  .!'■  PBtCi  EACH  SmDI  DO 

T»aniiiil41«r  To  !■  o  •>  .« 4 

I  .  t  ■  l«  W*.  a*>  .•*(  ,..•  f.-*i. 

r  ...rr  art  I  14  S  I*  4  »  •  i',. 

!•  4'  »  SI-  I  '.;•  NKW  •  t. 


,  I  "SNOOPERSCOPC"  TUBE 

In'  4  lt..l  I  4  I.  M  ^  T..t«  I'-  i  J 


t  MHI  OP  >  K  tof 


N44I  A  41 

PHM  f  I  4 


HAUS4  H  A  LOMR  4 
-  •  •  I  .•  I 

MOUNfr  [)  LI  N>  UNIT 
t  .  .  *  I  A  I  • 

PHir  r  E  A(  H 


14  E  Af  H 


Awt«  Al4i4*i  Mm 


SIO  76S  MC  SUPERHET  RECEIVER, 
WITH  WAVEmETER 

•  •  •  1  l:tr>'1  - 


•I  If 
.  1.  »  \  K 
•  ir.l  S 


M4  k4f  W.»tf*4  1V>  A  V  I  I 
PMM  I  I  ,  M. 


PBM  f  S'SD 

I  Tr  4« 

I  .  . 

I  Al  M  \  -V 


M  \V  - 
f  I  AtH 


RADAR  TRAINING  SET —MARK  V 


.  4l  M4''I'4|  -iltn'Olrti. 


:0  40  MC  field  strength 
AND  WAVEmETER 


H«)M4  m.MT 


PRK  I  I  »«  0 

l*RM  I  f  A(  M 
I  I  **'’  ' 

4*HI(  E  f  At  H 


Pr«i«%  quoted  Ofc  net  FOB  NYC  our  worchou%«  E«port  pockmo  c«tro.  <»(ept  where  included 
4n  «p«i*ticotion»  AM  n«otrriol  n  guorpnteed  o«  r0pre««ntcd  ond  offered  Subiect  to  prior  tale 

TELEMARINE  COMMUNICATIONS  COMPANY 

Y  540  W.  27th  St..  N.  Y.  1.  N.  Y. 


X 


ALL 

MERCHANDISE 

GUARANTEED 

Price*  fob 
04rr  whie, 

N  Y.  C 

Immodlat* 
OAllvorY 
•uNocf  te 
prior  tei*  or 

dltpOtltlON 


RHONE  an<i  CW  TRANSMITTERS 


J  luo  Watt  W  E 

I 

.A 


iS  watt  HCA  BT  }  •  1  .  4  rl.*r.i.r 
WANT  hAVV  440DCLS.  114  4  l.n 

II^K  TI’.M.  T.U  H.*.  to  .U.--.r  It 


FOR  FOREIGN  GOVERNMENT, 
PRIVATE  YACHT.orSHORE  STATION 
WESTERN  ELECTRIC  RADIO 
400-800  Worn 

Operofes  from  110-220  volts  AC 
Freq  Ronqe  2  0-1B  1  met 
New  and  complete  wttb  tporet 
This  It  the  tome  Irontmitter  used 
ort  fomoui  SS.  "QUifN  MARY“f 

SONAR -  ■  (Mii  -.  ii.-o  fti.-l.  NAA 


QHi.  - 


EA.  OHE 

RADAR- 


;-.-al  : 


Q(.U. 


SlOO 


hQ  I  I'l 

Suitmartfto—sj  and  SO 

Na»itation  Rra<'ont  Sa' 
4  »’h  II.  r  i  \  \t 

Atrpo'na  APSl  and  APS 


—  Mary  other  type*  In  ttoi  A  — 

TEST  EQUIPMENT 

m  multipurpnse  P’^rtoble,  ♦ipld 
-jtvl  txnch  fc.t  set,  m  kVI  TS-263A 
TPS-10.  Bnn<)  n.-w  $575 

THIS  MONTH'S  SPECIALS*  IN 
TUBES 


MAGNETRONS,  KLYS^HONS 

»  I.  »  I 


INSULATORS 


V.HIT.  Us  YOUH  INMUTI  R  RffOs 

CAPACITORS  loil-lillrd' 


DYNAMOTORS  ' 


*SO  MANY  tllhfRs 

COAX  CONNECTORS 


METER  MULTIPLIER 


iCOMPASS 

{  COMMUNICATIONS  CO. 

^  393  Greenwich  Street  New  York  13,  N  Y 


CaMe  Contpiadte  hr*  Verl 
Ptione  KE'feman  $  HSt>' 
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GC  flM-trK 

WH 


ramsmittii 


WiSTIHG.-fOt 


>  V  >)(  OtI  (. 
I  'i*l  Cond 
VAC  OIL  ( 
•  utt  H  -  »T; 


GUARD'AM  L^TCM^^•G  RtlAY 
V  P  0  T  HO  »n|T  ‘  »  I  '  4  •  ..fiM  ♦»  SI  ‘»S 


SILVER  MIC\  CAPACITORS 

ivr  i.i  ■-  . . .  '  ' 


MISCELLANEOUS  BARGAINS 


30  WATT  WIRE  WOUND  RESISTORS 


WIRE  WOUND  RESISTORS 


umm 


pigta»l  micas 

>.)  S4J  ITO.  2i>  itm 


100  WATT  NON  INDUCTIVI  RCSISTORS 
?S4)  SAO  17  V«i  7% 


MOSSMAN  SWITCH 


LEACH  RELAY 

OniiM#  Thr»» 


HIGH  WATTAGE  ANTENNA  RELAY 


CHOKE  BARGAINS 


POWER  TRANS'ORMERS 


FILAMENT  TRANEFORMERS 


CERAMICONS 


MOTOR  &  GEAR  BOX 

RLI.’B  V«ll»  D' .  '  .  HP— I 


ADJUSTABLE  SLIDFR  RESISTORS 


#PEAK  ELECTRONICS  CO.  ^ 


T:  A  B 

Tmat-s  a  Buy 


PRECISION  RESISTORS— 

Over  2*  I  Million  in  Stock 
'Tab**— Soe<»ol«H  in  Prtcnion  Bevntors 
lo  Mtr»  CliOKo— Wt  SKio  Tvpev  In  Stock 


SELEOED  AWO  GUARANTIED  SURPLUS  AT  A  FRACTION  OF  ORIGINAL  COST 

188  WASHINGTON  ST.,  NEW  YONKZN.'Y: 


POWER  TRANSFORMER  BARGAIN 
rw  ••111  CT  .a  Ki  «•  ■>  J  ••l-i  •  >  5  mil 

•  I  Mip  Pri  nil  mn  M  c,  Hall  tKall  ■■•■alini 
O"!*  El  la  •arh 


PANEL  METERS 


WESTON  PORTABLE  AC  VOLTMETER 


METER  MULTIPLIERS 


SOLA  constant  voltage  TRANSFORMER 


LINK  TEST  SET 


HIGH  CURRENT  MICAS 

Type  G4  Caromte  Coa*  Si," 
Miflh.  S"  DtOTv'lai  Tolcronc# 
S  oi  Britei. 


BAKELITE  CASED  MICAS 
vne  Ptii.  MID  vnr. 


RAYTHEON  SWINGING 
CHOKE 
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SEARCHLIGHT  SECTION 


71-2  Warr«n  St.  York  7,  N.  Y, 


MPll 
MU 
W<Hl  MU 
Ntn 
MM 


CATALOG 


'l>.  «hich 
K^rtin^rn. 


CAN'T  KINK 

>  aMpt  I  ;#*  1  %  T-  -ift  •!*  'AttM*  fm 

ftmat*  m  AM  •  ^  >^i<'  ••"..A  «( 

tA  UiA  M  rr  3  I  2  I  ft 

IM  ft  M<hm  rwi4  I  5  0Q 

-  '4 

tCA  100A 

C*M«  TrM  Lmm4 

Am.mvI  f-^  rtM.uM  V  •  la  >  V  II  A#. 
ririr^Ai  lit  M  |i  M 

1  tM  U  M 


[!•«  tuw  I  f.«  $: 

CHAIN  OF  WHEAT  LAMPS 


MIM  tllM  aifti**.  I 
far  «h<ittJb«  off  rait.  «  •>  < 
T\’  tt*m  wlwM  y<Nj  ff’  t* 
Ivd  timllMt  CltX7t7.f  •'  *>  • 

I'ltn  V.  $3  90 

A>«n  MAttab;*  tA  K.  tnia  M  » a  1  br  t  |b  M 

ISOLATION  TRANSFORMER  SI  9S 

Ua^'O  Mf»r*  ’«•  «Atl  I  llS  V 

H5  %  «»'  •-»  u*  ■K-n  h«  ff'>m 

«AA*i  TAiUit*  m-l  •  'll.  a:  Alul  •SArlritft.r 
•  MW  «\t0m  Af.i  .ttt  u«  m  AUM^ 

KIIavaH  Da«raa<  WaIat  TA4Alit«r  <‘>-n*Airi'ri« 
bAA*t  •liiR  r».l>^  HUMS  H  ?  t  HrM  n»-‘..r  ax.1 
hiU»<t7«t«  -4  «A'  I.  •  J*-  Af«fA  riu(<  Im«  •(,  ill**. 
•«<  m.iwioi  ••  ..M  s  ii» 

t  tac  lie  ou  $2  SO 

R*0*ll  «*(.i|l  Til  nilOUIITM 

OffOT  A  vMt  BAttATf  1»  I  tA  ARii^'rA 

!•'•>  If  $1.9S 

OPDI  H4H  Ta«al>  4»llta» 

It  If  S4  so 

NEW  HOLTZER  CABOT 
TOTALLY  ENCLOSED  MOTORS 

M  K  r  M  Ramfilalt 

MAfla  ffhAM  . 

tAAATFlAl  fl«A  tfAA 


RhAH  S' 


SELENIUM 

RECTIFIERS 

SINGLE  PHASE 

Full  Wove  Bridf* 


f  •perimvntrri  and  Invuntori  Suppiici 

64  Dey  St.,  New  York  7,  N.  Y. 


RADAR  EQUIPMENT 

APS  3  3cm  Seorch  Radar 
APS  4  3cm  Scorch  Rador 
SCR  7I7B  10cm  Scorch  Radar 
SO  9  10cm  Scorch  Radar 
APR  4  Receivers  &  Tuning  Units 
TS  12  Standing  Wave  Amplifier 
Test  Equipment  and  Signal  Gen- 
erotors  tor  10  ond  3cm 

Write  for  Catalogue 

URU  LABORATORIES,  INC. 

3^2  BU«ck»r  St  ,  New  York  U,  N  Y 
OREGON  S  3S2S 


Full  Wave  Center  Top 

InfHitt  !•  e-ie  VA(  Oufpuf  t  • 

I  ypA  Stt,  «  urrAHl 


THREE  PHASE 

Full  Wave  Bridge 

lopui  I  •  iA4  >  %<  outpuii  \IM. 

Iys*  ^  urrant  PrU* 

ShlS-l  I  O  Amp  I  ii  M 

IHIJ-J  i  tl  Amp  lie* 

SIMS  4  4  O  Amp  Sa  •• 

thl3<A  A  O  Aiup  At  »A 

aitl.4  iu  ID  <1  An.p  19*  04 

3hi^i&  15  u  \ii.p  I/e  M 


RECTIFIER  MOUNTING  BRACKETS 


D  C  PANEL  METERS 


ASSOCIATED 

COMPONENTS 

POWER  SUPPLIES 


GINIRAL  FURfOSI  Lew  vottog#  DC  pewer 
»upplieB,  with  vonobte  outputt  Rugged— 
Oepenffobie— grecision  contrel 
featufet 

;  Ia  HS  Ilf#  ruil  W*»» 

V  ‘Hitput  V<il!A«(t»  t  t»iitmu  Hi#lj  A.1;.iaIA/ma  fn«i 

Zrr>  to  Mat. mam 

V  3*  V.Wtm«<»T  Ati'I  Amiu<**F»r  t%  >. 

V  t'  lOtrul 

V  lJi4fAnt  |••r•#f  -No  UariD  I  p 
.Aa<M«Bb4#i1  Afi'l  Kra'tf  (o  Oprra'# 

V  t'tf  U5  VAI'  I  >•  1>« 

V  lFlA#n*t>lt«  K  16\*  I  K' 

Write  for  descriptive  bulletin  GPA 
Mtidel  VolreO  4  urrvnf  Prl<4 

(•rAAlo  0-e  \  DC  10  Au.:«  fee  m 


RECTIFIER  CAPACITORS 

tiKN>MKD  15  vim- 


rectifier  TRANSFORMERS 

All  Ptlmerlra  Ilf  VAC.  ^9  99  (.Rile# 

I'ype  Nu.  V(»Ua  Atnpe  Sbpg  wi  Price 

Xt  IVIi  15  li  7  iliA  f  J  ej 

T  XK3«l-2  iVi  2  ft  Uw  4  ef 

1  xtfrt  5  .u>  5  » iiw  e  fe 

I  Xtfri-lo  sr>  10  IJ  Itw  e  Vf 

lAK.-Vl-IS  iO  15  Ovi  lies 

lVt  JA-/o  in  /O  455  III*  17  45 

Xll  lt*-'.4  IHVCT  14  10  ill#  6  ef 

All  TXt  T>t*«e  mr#  I  ruiw.!  to  l>#llvfT  J2.  54.  M 
Voile  X  H  ■  T  >  i*#  le  Tapi*#*!  4<»  Dell»#f  HI.  17.  IH 
Volt#  ( >rt#r-tApp#<] 


i  45 

iaJ 

1 

electronic  tube-making 

MACHINERY 

Tor  manulacturing  radio  tubee.  electrome 
lube*,  cathode  raw  tubee.  lamps.  New  aitd 
used  Reasonablr  priced,  satisfactsoo 
guaranteed 

AMERICAN  ELECTRICAL  SALES  CO 
97  E  ifh  Sr  New  Yorh,  N  Y 


WHOLESALE  ONLY 

ELECTRONIC  COMPONENTS 
AIRCRAFT  EQUIPMENT 
HYDRAULICS 

RADIO  1  ILtCTRONIC  SURPLUS 
U«ll  «  (ruiH  St  Detroit  J,  Micll 

pa.i..  Ti>».up4  t  MO) 


D  C.  MICROAMMETERS 

•  ito  u*  I*  >.4  li.P..  rxi  («  . 

O-inO  aa  t*  a'l  11  K.  IX  1  SO 
*.|«  ua  I'  ag  <>.E.  1X1  to  . 

R  Fa  milliammeters 


PRECISION 

PORTABLE  INSTRUMENTS 

Finicle  or  multl-rsne* 

DC*  If tcroemmeters.  from  I  ae  foil  eoele 
TbermO'Couple  If  llllemmvters.  from  11 
Ha  Thermo'CoupI#  voltmetem 

Prgcitiofi  llecfricol  Instrument  Co. 

144  Grand  Street  New  Verb  II,  N.  Y. 


00 
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•  low  pricos 
o  voluot 

o  oquipmonl 

•  compononh 

AJl  wf 

••  fitar  U 


1537  I.  7fl»i  $«. 
l*f  AAf*l#«  3^«  O 


SEARCHLIGHT  SECTION 


$59.50 

ELECTRONIC  RADIO  ALARM 

MoAa  If  5«<yr« 


CONDENSER  SPECIAL 

5— S  mfd— 400  vdc  0«l  Cond. 

mntu»  Tlunit.*.!  iMtim  J\ 


laranlMd  fi*«.  VnaHiaatllv  sad  dMifaad 

a  iMdina  manatartufw  U«««  baUnrad  bridta 
mttala  latmaien  naaratM  an|)  aatamal  alarm 
itam  (Ball  Hern.  lifAt  ate  I  Autamallr  raaaf. 
Marti  any  HAfraandad  obiari  r«a«  ar  bldf  lAafa. 
Mnaf  arindtm  irraaa.  Mraantaa  a«(dar  virdaw  ac 
ar  Prutactiaa  a«ainit  (niury  b%  Hiah  MHlaM. 
lardaai  aatiia  and  loratian*  Add'd  fratura  in- 
idaa  bailt  in  Rra  datarlar  Otaraiai  alarm  at  Ibd 
•  f  fomflata  with  initiM«1ian» 

TYPE  "J"  POTS  $.50 

SYMBOIA  Lt^LiN'Rtna  T»aa  »ltart 
S-^fa«dn«a«  B^-Raand 
»hma  Miafi  <»hma  Miaft 

I  «  ••  .Miaai  I  I  I  K 


Price  $.S5--CARTON  of  24  $45 

OIL  CONDENSERS— New 

Itada  f*pa  Pike  (  ap««.li>  Y«*ltadr  lipr 

a  «I4III.»  $M  ••  H  1 


'I'CWlaJ 


TYPE  "JJ"  51  00 


BAKELITE  TOGGLE  SWITCHES 


Special  Silver  Mica  Kit — 100  <r  5S.9S  Special  Mica  Kit — 100  Ta'  $2  9S 


Price  FOB,  2i%  with  otd*r  Balance  COO.  Minimum  otdet  S2  00 

PRICtS  SUBJfCT  TO  CHANGE  WITHOUT  NOTICE. 


COAX  CONNECTORS 

I  iH  I  <1  IJ 

in  I  v;i  I H 

FREQ.  METER 
Type  BC— 906  C 


MONMOUTH  RADI  LABORATORIES 

BOX  159  OAKHURST,  N.  J 


GENERATOR: 

iFutvut  f  ae.  ta  4  a  $0%  i*  P  iSdo  watt, 

alnala  yhaaa.  ROO  cy  4if  14<*0  RPII 
iiutput  MS  -  1K.5  9  d  c  .  M  a 

H  aa  as*  dia.  13S*  OA  tanatb  tnrl  %*  rtta.  apilaad 
ahaft  3*  :««(  Fiance  m«tuntinc  Wr  43  tha  R«itatioo 
cnuBiar  rlnrfcwlaa  vlawml  frucD  drlt*  and  Oenaratnri  am 
•rlf  aidtad  Krand  n«na  In  onrnal  hfnwa.  ||fd.  br 
Ikmdli.  Rpnrlai  l^oa  I37.5d  aa.  3  far  »M  M. 
RECTIFIERS 

('onmr  Mulpb'ida.  PWR  SS  f  a  a  in  l.A  r  da  •  1 
aiiiy  mjt.  Fin#  rnr  (  9  *  <1  e  fllamnout  Nrw.  boiad. 
I  M  aach.  10  far  55  OO.  lOO  far  540.M. 


NEW  RA.3B  RECTIFIERS 

f  ,  CD  ey.  I  ahaaa  tapui.  outpot  6  15.000  t 
•  500  BML  Wrlia  for  dataliad  iBforaatloa. 


3108  WK 

3106  GK 

3102  SK 

3101  NK 

3100  RWK 

Connectors 

MELLOMYNE 
LARGE  QUANTITIES 

IN  STOCK 

What  Types  Do  You  Require? 

FOR  IMMEDIATE  DELIVERY 

WRITE— W/Rf— PHONE 


TUBES 


Oitcanat  70S  an 
ardart  aaar  550  00 

lR3i  54  79  715B  4  9# 

1N31  40  7IVA  4  90 

3J63  17  90  731 A  7  79 

5H23  7  90  732A  7  90 

25aTL  14  90  724B  7.90 

3144  39  725A  0  90 

5MAA  7  79  73ii4  10.90 

7(NJA  4  79  044  47.90 

701A  3  90  R724  1  79 

702A  7  79  COB  7.79 

703A  7  79  ('OA  0.79 

704A  1 00  r.:oj  4  79 

707A  17.90  FfilllA  3  79 

7m7B  7  00  WF- 

7MA  7  79  2H3A  0  79 

713a  79  VT44 

714AY  3  79  (Br)l7  90 

710A  7  90  I 

SPECIAL.  RrMicno.  Waat- 
Inffhouaa  Ilattary  CSarfer 
Tulm.  4  amp  9$  t..  (  at 
P9i»4l4  JA.NinSC  SpW. 
nr<f  box  ti.50  aaeb.  4  far 


THERMOSTAT  SWITCH:  Air  or  tmmaratoo 
baa  *a*  pipa  uaKm  emnartum  w'tb  S'  dia 
thermal  elmneot  proim-tlnc  •*  Temjwraliira 
adj)ia:abla  frooi  tM*  lo  4*0*F  HwluA  opaan 
'Me  lirrult.  RiiNMC  othar  on  teoparatura  ehanpa 
<  ap  1350  watta.  10a.  11$  *  5  a  3.50  t  ,  I  a 

44H  * .  3  a  too  r  MM  br  Vwrwm  IC^ 
503  3A  .Nrm  original  box.  9<  00  an.;  3  far 
13  50. 


TEST  LEAD  CLIPS 


Franbal  aillgakK  t 
’bnitigh  tnaulatad  W 

94.5I/C:  930.0S/H. 

Filament 

Transformer 

MISH  VOLTAGE  FtL- 
AMENT  TRANS. 
rORHERS:  Amenran 
Trm  w  s  0.50  kva 


CAPAf  iTOIfs.  rant.  ;  •.  z*  mfd.. 
a^tOO  r.  d-r  or  13.^  afd  .  13000  r 
d  e  SV  X  5'  >  4  >4*  high  lnel<»d 
Immaralan  haatar.  Wnatinc  Ing  3Sa*  dual  atandoff  Inaulatnra 
bouoa.  low  eurfara.  3  beat.  Smw  arlgtnal  park-nc  4  par  caaa 
oil  type.  115  y.  300.  400.  52  45  en.  h — 4  tar  $10  00. 
and  100  watt  IV  »ala  TRANSTAT.  115  330  *  50  00  a. 
pipe  aooaertioB  witb  aalmd  0  3iit>  T.  S'a  amp  oimt  5  aap  max 
eleinetitB  p">)erung  0*  Lilt  ouipu’  Sew  (trtginal  parking 
5(720.  Dwr  10.90  Lift  543  00.  fl7.50  aaeb.  3  far 

aaab.  3  far  31OOS.  510  00 


WILGREEN 


#19  ampa  Haa  aocNM 

thM  t«4m  kT3A.  160T. 
trie  5.943  ate  .  raeilflara  Nat  Wt.  10 
the  5(2  50  aaeb.  3  far  S23  50.  4  far 


84-7-4662 
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SEARCHLIGHT  SECTION 


LAry*  QwRHtitv  •! 
HCivOC  AN  CONNCCTCRy 
Writ*  f«r  c««Rl«tt  llltlAf' 


II*  V  M  even  PAI«ARV 
TRANAfUNMf  Nft 


r«»>1  ht  lAN.r»l.»r 
iM  aikI 


TH.Ul'tPRI  I 
HirirhrMrey«« 


WILtARO  MIDGET  «V 
STORAGE  BATTERY 


Hum 


T  Afi«iuir 

.11*  l>lAAtlr 

5S' 

t  J  hi** 


IS  «s 


INI  AR 

F  r^yutni  f  M»ter 
AirNorn*  •vrtien 
•f  BC  22t  With 
•illinAl  rAlibra- 


OROfR  OUlCT  PROM  THIS  AD 


Choira  of  ) 


•filM  Mio  mwm  M*A*r  1 1  )■>  'S**  d»ae«*‘ 

•  n  «ll  (  U  wid*«t  toy  tiw'h  wf 

RN  f  Laliloffl  •  bM**i»  *!»•«* 

•ittf  •IaI*  la*  All  afif»«  •wb|*«f  ta 

>hana#  All  atMihaatfi**  taaiail  to  atlat 


\Mi:i{  1  K  vM  ri:  \\<t  vt 

KKtil  l.\  l-  U  .  KV  \  r 

•  «'■-  •  !•>.  1  mti.iit  ii:.\  Xi  I 
1.  lir.  r.-.,  ItH 
• ;  K\L  U  \  f.  K  \  I*l<  •  \  MM  \' 
K\  A  r>  It  -  . 

'  'It  l  ul  I  V  i  |>  1  h  ..j*  k  t)' 


.  '  'I.TAf.K 
t..  n  .V 
IK  \l  a  k  t  - 
S.’t.ttA  m. 


.•  •  h  i:  il  .  I  .  ,t.  I  S  •  \V 
.  «i  $.*  I.S  rn 
liKM.lt  i:  \  VTHK*  'N 
17'  A  KM  '  I.  Ht  M 


Yoyr  Cost 


$265.00 


Your  Cost 


Ml-  K.  •  \  M  M  t.  I  KK  r>  l  i:  l:  \ 


OFFiriAL  HElFRfNrE  (tOK 
AS  t  HUT  SI.  1.  •!  ’» 
laSi  |dil..n  <.'<*»*»§.►»  I’  *1  *•  * 

a«tra  IS  Sit  Alt  M4nul«<*u  r  \  p 
raoantatl  NAVEh  TIME  ANU 
MONEY 


AlLINTOWN  RA 
ins  H  AMIITOH  ST 


(ASTON  RA 
701  NORTHAMPTON  ST 


niwark  n  j 

114  HUDSON  ST 
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TSANSFORMfK  "BUYS' 

Rr««««  Ofm%9t<mUf  Jla^uc*^' 


IT'S  THE 

LAST 

OF  OUR 

LUCKY 

BUYS! 

It  •  fha  aa*!  Thaaa 

•  ^4  lAaaitARt  af 
afhar  lta«»  vara 

N«t»aftt  at  a  frartiaa 
«f  thair  traa  •artfk -> 
a«t  It  «  tha  latt  af 

•  It  Am  r  a  I  a  •  Aar* 
•varwhaff*  Maa«*a 
a<  Gav't  r  a  r  t  a  I  f 
aia»U  W*iaa  th«k* 
ara  §••••  thara  will 
a#  aa  aiata--aa  a«4ar 
na»  ahtla  araiaat 
aaaniifiM  lait  Maof 

la  aat 

it*tra  ha«a  Ml 
a*  raaf  .ayairaaiaata 


MIDGET  VARIABLE  CONOCNSERt 
yrteaO  at  a  fraatiaa  a*  aaat 

M>  M  MX  SA  MMR  HouNa 

7M 

:iAa»Miuad  Ml  S4  }U'  M  MUR  iNMifua 

7%4 

HAfi.ma<luA>l  Ml  It  SO  M  KO  MUR  Mput 

Hia’<.r  St  40 

SAi.^.Ai  MRlt  Ml,  >•  SO  BUGir  tl  40 

BIG  BAVINCB  ON  CHOKES 
RaaO  at  ft  rayairawaata  Rraaiyi  ra*llaa 
Tti  flarva  i  t.  ^  T  19  i  i*.  i  Mil 

•  ri.a  SO  OS 

TtM  irr  <a)h.  2iM.  2<ai  ii.A  St  M 

Btg  SAipmant  iwit  ffa<afva^f 

IMPULSE  COUNTERS 

I  .»  I  to  I  •»  \  .  IH 

»12«  ^  « 


lO.XIAL  CAHII  COttNlCTOHS 


Jv«t  Unpachod*  Fwll  Library  ol 

INSTRUCTION  MANUALS 


All  at  thf  A9a*a  »hi9R*4  taatOAiO 

T-SS  ARTS  TRANSMITTER 

Mara’k  a  PtAl  baryAta*  PnraO  >a 

eaaiyiata  aith  tuba*  UiaO.  bat  ^39 
la  atrHUat  canOitiaa 


ALVARADIO^  SUPPLY  CO. 


Bronil  Naw 

Fomouk  Standord  Bfondt 
OIL  CONDEnSCRS 

:  ...-t  ;  ..  ,  \J  li  12  .af.l  ■••••  *  Sj  * 


OH  MITE  POWER  TAP  f  PRAM  1C  SWITCHES 
Naa  Shartlai  tyyo  raramip  taa  %witrha« 
tar  hifh  currant  u»# 

K  *.  .Mr  ft  •  •  ■  I  .-  I  IT  '-n 


141  S  VERMONT  AVE  ,  LOS  ANGILES  S.  CALIF 


DUnliirli  i  2211 


If  You  r.  ^  IGH  VOLTAGE  on 

Lookinf  for  g  V  Y  DUTY 

HERE'S  YOUR  "BUY  "/BRAND  NEW! 


2  MFD  7S00  V  D  C 
Manulactuf«i  «  Liot  Pric* 

$151.00 


1  MFD  10.000  V  D  C 

Manulacturoi  o  LUt  Pricy 

$197  00 


HEAVILY  CONSTRUCTED 
THROUGHOUT  IN  STEEL 
CASES  WITH  HUSKY  INSULA 
TOPS.  MADE  BY  A  LEADING 
CONDENSER  MANUFACTUR 
EH  YOURS  AT  A  FRACTION 
OF  REGULAR  PRICE. 


2  MFD  12.S00  V  D  C. 
Manulacturer  s  Lit!  Pricy 


SPECIAL  BRAND  NEW.  YOURS  AT  A  FRACTION  OF  COST 
PURPOSE  W  I  fcKK  AM  Wa.t.nt  w  L  A).'  hS,  tW#.ll'<a  R  tRC  A 

TUBES  r:?”.::  '  S95.00  r'Kr""  $42.00  rr?.,;"'  $59.00 


FREE 


WITH  RADIO'S 

ORDER  master 


Cabli  FEOERPURCH 

federated  Purchaser 

iMCOMPOItATRD 


66  DEY  ST..  NEW  YORK  7,  N.  Y.  Dlyby  9-3050 


SIGNAL  GINERATORS 


‘‘STANDARD”  BRAND 
NEW  SPECIALS 


Sand  for  fofa5f  cofofog.  fitfing  orta  of  fftr  forg 
asf  lurp/ut  tfotltf.  hun6rt<ll\  of  hard  to  get 
flp-nt  of  lowest  pnce%  Mafers.  fuses  fuse 
Aofdert  s»<tr6es  condensers,  /ocks,  plugs  con¬ 
nectors.  cofefes  etc  .  efc 

STANDARD  RADID- 
ELECTRICAL  PRDDUCTS 

2260  WASHINGTON  AVENUE 
NEW  YORK  57,  NEW  YORK 
JUDSON  6-3764 


I  ..  HI  TTON  IIOIiM|.|C\  Hr 
lli  c&ternal  M  \  •hunt 


IHO  l»  i  .  H  »>|  |N4,||ll|  *»K  %\  SS. 

ioiiiptvti  Mitli  ^0  M  V  shunt 

•1  .‘»4» 

tw  Ati  l»  i  .  IM  \l  MITIK 

4(1<A.  <  H.lli  »'\t*‘rn«l  60 

\1  \  Mhiint.  n-irititUv  tn<ii'«tf»  «tnt  >> 

with  t'Uah  hiitlnn  f^r  tl  $«i  tM> 

:i4»  \«»l  IU>  II  4  III  M.  MrrKK 

4fl^.M-;K\l.  ».t>^IKI4.  A'.  <..nti..tor 

M  •  oMii^lftf  H.th  «*atHtnn.  ■'•«»  M  \ 

•hunt.  «v  riinnf*«  tMf.  ni>rinMl»t  't»  f> 

•  nil  •.  HI  ith  I'uah  I'Utltin  ("r  t  i>ha  u  9  >  'ill 

All  1411  r**  IMI  \Mr^  ii  4..  Ill  %l.  MMI.K. 
U  I.Hl  IN4.IHII  <«l>.  W-M.  'iiip  U.ih 
I'^t  M  \  ahunt  n**ritii»;l>  in*l  «  ‘i** 

I'U'tti  Inition  f<>r  lolta  tf  $li  tNi 

:tll\4ll1«»  i;ii  \Mr^  II  4..  4.I-.M‘.H\I 

I  I  K4  IKI4.  \N  ionn»*.i.T 
I  Iftf  With  »  TiO  .\f  \  •hunt  /b 

•  oniMM'iur.  nirin«tU  ulf.i  Mini'-* 

vitth  i-uahhiit ti'h  for  itilin  i  fii  INI 

.ill  \4ii.T«»  till  \Mr*«  II.  4  .  ui’'*ri>4f 

mil  H|>:  \\'A9.  rntiifUt*-  w<lh  -HtHrnul 
'.!»  >!  \  ntwiiit  tiorn.ull>  'n«ti*  .iini-n 

with  I'-iMh  liuttott  (i<r  voIIn  hi  $7. -Ail 


undrr 


•••t  .1  ■it  uif  th**  « I  itiK  ♦••hjf 

If*?*--!  n'o  tti>  Ml  I  ropr;.!''  »utn* 
r  which  ill  turn  a  piuKV^i  r,'.>  th** 
••  h.t  rtir  luh.- 

!»•  «•••  k*-t  a^*!**!  »->r  A-  uni' 

'«  ••Tl  Plo  I  w  Ml  t  w  .  -.•»  of 

•  •I  t  la  k-  All  ih»-  •  tirrcnia  an'! 

«  thua  .  u:  fr.  Ill  them* 

ka  h>  iT.».in»  -.f  iMni..  t  n*;  Jufiii>. 

'♦•u.ta  t'  M  v..|»  ..hni  inJl  aiik’itelcr 
th»»>  mu>  h**  rnf.<aijrr'i 

flcHl  t..«f  ,iT,  ,  VlhPh  kt.  |tr>  -llu 

•  -f'  •;  !  ♦r.iui.  I  r  «  a  V 

kmi:nti.y  mk  i\ 

rioN  W  iTh  A.'»  ll.l.ii-i  ..|M>  (lit 
\n  ii>  c  K*.-t  iiMh^N  r  \M. 
fAMA  !TKI»  T  V  \  \  r> 

\!(  \  \rt  i  M  tTHK  fini’riTS. 

ur-.t  ...I,  ala  ..f  1 Al.i|t..r 

•I'la  ;»n-l  j»i  Ka  a.N.i  .1 

.fi^iru' ti..ri  . . .  wiih  Tu*-’. 

I  M'..  I  i.fi..  '  .r.a  .V  .  I.  ,rt  I  I- T 

:  f  \  Ki  \i.  \  \M  »  ««!  .VI 


;m-il-:tii  Wll'w  n  <  ,  ui>>|o\  mm.  w  h  in- 
tt  riiH.  ahum  '•I  INI 

fill- II  Ml  \Mr*«  II  4  .  HI'.hTIIN  MMi.  ..mp 
wrtli  M  \  iihufit  a  $AJV0 

tiiii-liMi  \MI’w  II  f  ..  III!  KiiK  ItMuntl 

huah  n. *-'.«!  •  .(«•  .1  hoi>'  ni>  unlink  t<>in- 

P’.!.-  wt  h  .x'.rnil  -  M  \  utiurif  lA  *' 
»>:  •  1*  .**  t 

l  .'ll  \Mrw  II.  4  ..  H  t-.'*!  |N4.mil  \\  :u. 

•  4iltipl«r'«*  With  «*x<fltial  "  M  \  ahiint 

w  $.y  .Ml 

I.Ml-ll-t  .'II  Wtv^  II.  4  .  H  W|  IM.II4II  wr 

W -.tS.  ‘•mi>hir  w.tti  fx^t-rrml  a»»  .\1  V 

•  hunt  V  •A.Ml 


U  Kw|  IN4.IIIM  w|.:  NX.A.'i. 

iri«T.«l  ..fa.  ’  holr  nitk 

r..i  M  V  ahunt 

•  *f 


or  .  h*  >  k  w  I  h 
Afehouar*.  Y  * 


\olta  .It  ^  .tnif' 
\  olla  Jtl  i  aritp 
\  ••ItH  3  niti|. 


1- 

10  w.*'f 


SEARCHLIGHT  SECTION 


WESTON  666-1 C 

Socket  Selector 

TEST  SET 
FOR 

Vacuum  Tube  Circuit 
Selective  Analysis 


RESISTORS,  Precision;  Gloii  Covered,  Hermetically  Seolod 


$2.50  ca.  ‘rr.:V.I 


.  Wat-  w  ,ra  wr/imA 
«aa  SlHl*-  l» 

$1.00  ea. 


$29.95 


ItH  \Mi 

$195.00 


HEAVY-DUTY  POWER 
TRANSFORMERS 


AIRCRAFT 

METERS 


•  All  meters  listed  ore  2^2**  S^uore  tlusK 
type.  4  hole  mounttn^  with  bl4Kli  Kole  ond 
luminous  morhings  They  4ire  stlt  C4>nfoified 
or  supplied  with  eaternol  shunt,  unWtt  noted 
otherwise 


$4.95  CO 


$4.95  ea 


CALIFORNIA 


POWER  TRANSFORMER 


MARITIME  SWITCHBOARD 

338  Canal  St  ,  N  Y  13,  N  Y 
Worth  4-8217 


s  m~\  It  4  M  \.,  4.K>t;K\i  t:iMiKi4  i»%y. 

.Sa.  I'l  Ms  no  i(unitN*rink  ‘ 

|l■>ltt■lllal.lr  .  With  .llun>  f».*'ur»- 

u  $vt  Ml 

to  \4t|  |W  It  4.  4.K>KK$1  II  »4TKI4 

tf  Itl  -Mt 

:i»  \4tl.rH  It  4  ..  S%l>>|4»>  Mtn  I  »|  .Vt 
•o  \4tlT'H  4..  MI‘.wT4tN  .si:.  u,l 

rluah  liielu)  (•«•«  i  h"l.  lit'K  a-  h  for 
4  -n  >.  ir  ua.  f.t.Mt 

tit  yiti.fw  \  ( u  K«riM>ii«ti  wK 

.■  S  It*  ui*  l  cluali  mrl4  •  lar.  3  h... 

fiilic  CBliI.rut*'.!  r.tr  4  •>  •->«  ha  u  |Li..*it 
40  >411  >  4..  H  l‘>T|N4.l|lt|  wK  >  >  .SX 

J  S  !(■!  n  niriitl  t,4af.  3  !...»•  ni!K 

«  Th*-a*-  W  »-f  r  ol  Ik  .  k  :  h  f«.r  4  '»•  •  v »  la 
hut  IkM-  t..-.  n  A.ljuata-l  f.T  ("  •>•!• 

.ill  %MI'^  It  4  .  »  4  w1  |N4.mt|  wy  \\-.SS 

I  wN  4 '.Mitl.  n  ahunt  -i  ».MM) 


tIO  >>ir^  1».  i  H  l'>TIN4tll4>l  Ht:  %X-s:i. 

H.'inplrta  with  externnl  $0  M  \  ahnni 

41  $fi  .Ml 


tin  It  till  \yir^  II.  4..  4tKM':K\i.  ki  t:4  • 
IKI4  |I»-.>S.  «otupirta  with  external  6u 
-M  \  ahunt  0  M.->4I 


:iiMi  >>irw  II.  4  .  » t>n>4tmii  wK.  ss* 

IM  Iluah  nielal  •  aae,  ronu»lele  with  ex- 
tt-rnal  aU  M.  \  aiuint  i  >  «'  t>i>e  K  li 

tl  »:  .Ml 


eJa^  ^Company 


•OX  3S6-E.EAST  PASADENA  STATION  •  PASADENA 
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SEARCHLIGHT  SECTION 


CALLING  ALL  ENGINEERS' 


MILLIONS  OF 


^2-1-2  Watts 


FOR  THOSE  IMMEDIATE  REQUIREMENTS 


TELEVISION  CAMERA 


LIFE  ELECTRONIC  SALES 

345  Broadway  Dl  9-4154  N.  Y.  13,  N.  Y 


IIV)  Itn*  rctolnflOA  f«v 
wtfll  ca<iMra  Compl^fc  liBi 


Wt  Hatr 

APS  4  &  APS  6  (ADAR 
WIDf  RANGf  Of  TEST  SETS 
SUCH  AS 

TS  62  AP  TS  JS  AP 
TS  J6  AP  TS  12  AP  Unit*  I  A  2 
TS  II  TS  108 
TS  117  wave  meter 
I  177  MICKOK  TUBE 
CHECKER 

PLUS  Cotnpirtc  Lm,  ol  Te*l 

Equipment 

WI  ARE  LOOKING  FOR;  ALL  TYPES  OF 
RAOAR.  GROUND  and  AIRCRAR  RADIO 
[QUIP. 


VlIKKliK  ~  r  r  n  n  I 
•  .unsinit«t1  on  opt 
1  li  If*  «iiain#Y< 
thif  k 


1-208  FM  Signal  Cienpralors 


A  numbrr  of  this  flnMff  AinuAhl*  lAbnrs 

lory  iDstmiBPtK  In  tn  prior  tni* 

Hpnr'S.-«tl»o«  Af* 

1  •  A  5  ID<'  A  If  4^  trui. 

O«»iat4oii:  0  A  ft*  «'Ai  h  nf  iwntAf  fr«)quro<^ 

in  a*«i  rwiiit  ftiitl  0  SOhr.  Mt-h  aI'I*  in  •ronutl 


Modulation;  Intnrnai  l.SO.  4(fO.  lOOO.  I'OO.  or  MOO 
*•  p  *  ft'f  r&frmal  «»Mrtr 

Areurney:  0  S%  with  a).l  of  .0Tern»l  SOnko.  crratal 
(••ijh-aN'f 

Output  up  to  10o,im>A  mItT'wnita  t'ahbra'ni  «V4> 
inEfrnai  V  T  \  VI  .  *4  rttiu  urs.  AiilpTftiMl 

Tarminatian ;  3U  oion  liim 

P»«ar  tounw.  It  trolu  tic  or  IIS  to’.tt  60  rfciei$ 
Fuflkar  dctatU  ran  k*  oPtamvd  ky  writinf 
r-8-77iB  inHftrtiatca 
336  W  42ntl  Mt  .  %>•  York  IH.  N  Y 


p;i44>  HI.4AWKK  alrooco 
lypa  I>  ('  Klnnir*  diamntnr 
IS*  Matin  1  3  16*  R|*M  & 
1}  volla  1400  HI*M  O  6  volm 

MOO  tSJft 


Wo  Won!  BC  US  ART  n 

ARC  t  RTA  16 

MN  h2  R5A  ARN7 

IC  1000 

rui  us  WHAT  YOU  HAVE 
riLL  US  WHAT  YOU  NllD 
COLUMBIA  ELECTRONICS  LTD. 

>14  >  >AN  PIDRO  ST 
lOS  AN6ll.lt  tJ,  CALIF 
Cable  AAA>*>|  COlLfCT 


Investment 


lamp  TIV4 


Productive  advertising 
is  an  INVESTMENT 
rather  than  an  EX¬ 
PENDITURE. 

"Searchlight”  advertis¬ 
ers  almost  invariably  re¬ 
port  prompt  and  satis¬ 
factory  results. 

BE  CONVINCED  — 
send  us  your  adverti.se- 
ment  TODAY. 


WESTINGHOUSE 
HIPERSIL  CORES 


bnp  .Aaonnhlj  rtM 

tienl.  1  Malta  h,  Flaat 
man  Knitnk  with  Irla 
l>lAphrn(m  11  aolt 
lamp  aarh 


OVt:H  20  000  UNITS  IN  SE:VEIIAL  DI 
MENKIONS  AVAILABLE  FOR  IMMEDI 
ATE  DELIVERY  SEND  FOR  LIST  WITH 
COMPLETE  DESCRIPTIONS 


»(NO  ton  Fn((  BULLETIN 


RAYTHEON  MFG.  CO. 

Suiplut  Sole*  Drpt  Waltham,  Matt 
Tel  Wa'iham  S  SS60  it!  2 


ALL  PRICIS  FOB  N  T  CITY 


HIGH  VOLTAGE 

RF  POWER  SUPPLIES 
For  INDUSTRIAL  USE  and  PROJECTION 

TELEVISION 

EMBASSY  ENGINEERING  CO 

214  Eatl  204  >1  ,  NYC 


Do  You  Use  CLAMPS 


3—4—6—6—10—12—16 

Priced  From  10'“ 


Address  Classified 
Advertisinf>  Division 

ELECTRONICS 

330  W.  42ad  St..  Naw  Yorh  II.  N.  Y. 


David  Greenberg 


74  Cortlondt  St 


WO  2  3064 
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I 


SEARCHLIGHT  SECTION 


ALEXANDER  MOGULL  CO..  INC: 

161  >^o«*«ingtrn  St  N  >  6  M  t.  WOfth  4  08651 


GIANT  VALUES 


POWER  RHEOSTATS 


TYPE  "J" 
POTENTIOMETERS 


IMIM*  IMK-IMK* 
'•K*  l—K’t—K* 

'•IL*  ♦ 

«4M* 

t  —  K* 

IMk  *  2—  !—• 

1— K  •  2*— -2—* 

2— h.  ♦  i2««-i4K  ♦  -^MKt 

t  kMK*7»K* 

tmrf 


4««i 


BATHTUBS 


74«K-74«K-7^Kt 

AMK-AMKBMkt 


»l«  ttnl  ahart 


TRANSMITTING  MICAS 


HAYDOW 


kynchronou*  motor  110  Volt 
^2  RPM  Brand  n*w  $1.47  oach.  Minimum 
ordor  tix  piocet.  Lot  ol  100  biq  di»count. 


7f  ••  4 

nf(1  vdrw  tjriw* 


BRAND  NEW 

Weston  Modol  G41  Wattmeter 
0  4  XW  Seal*  &  Adi. 

200  2S0  Vt«.  ri  Black 
20  Amps  Normal 

Pneo  $23  BS 

Rslays  Oil  Condsntsrs  and  othsr  ol^ctton  c 
malsviol  ava  labls.  Sond  your  inquiry. 
UG  CONNECTORS. 

UG  9  U  $0.75  oach 

UG  36  U  10.00  soch 

UG  107U  2.00  sach 

UG  234  U  10  00  oach 

UG  250  U  10  00  oach 

UG  59A  U  1  45  oach 

UG  61A  U  1.15  oach 

83  IH  u9  oach 

83  ISPN  .45  oach 


Otisntlfjr  I 


SELECTOR  SWITCHES 

>lr  Po«  |>r*k  rtpe  f  ««  h 
t.  1  lUk-MllU 

II  1  hiik-n  »hts  4# 


'r-«tii« 

Mk-phtK 


2^■  2^  i-m  14 

4-  MM>  .44 

I  •-  I  itn*  .15 

2^*  2—  '*  44 

.1  t  S4  mm>  37 

111  P">  4i 

1  I  (rfHi  47 

.4  I  2S  r.-4P  4® 

3  I  I  •  liMP  44 

S®#citv  T»S.  Sl4f 
of  Htfttcm  ttt6> 
"UG"  Connectors 
t  t.  li  I  ti  IS 

I  («  n  I  I  44 


UMF"  CONNECTORS 


NO  H!SK  TO  YOU 

ALL  MATtRlAL  OFrCRED  BRAND  NCW 

LEONARD  GREENE 

381  Tremont  St.,  Boston,  Moss. 
Phone:  HAncock  6-4794 


LARGE  VARIETY  AVAILABLE 
AT  GREAT  SAVINGS 

Send  y»«r  t»er«  and  let  u«  auete 


BIRTCHER  TUBE  CLAMPS 

♦.’4  A  »»?♦*  H:. 

*2h  Al  _  _  SH7t>.C. 

426.8  »»?•*.(  1 

‘•26.81  »W6.CS 

r 424  82  sm26  tlU 

»26  B7  "  ^  W  ■  g  J I 


Have  available  for  quick  sole,  2 
Universal  :r104  Multiple  Coil 
Winding  Machines 

ELECTRONIC  TRANSFORMER 
CO  .  INC 

207  Wetl  25th  St  ,  New  York  1  New  York 


i.Ai{<;i':  Ol  \yi'nTf:s  of 

RADIO  TRAiMSMITTim  TV  RES 


SAVE 


on  Electronic.  Radio,  MecRonicol 
Equipment' 


PRICE  PACKING 

SI  59  IN  CARTONS 
S350 
S6  50 
SI  49 

iUBiTANTIAL  DISCOUNTS  ON  LABCI  ORDlBi 
All  tubes  are  brond  new  stondard  bronds  This  oHer  subject  to  change  without  notice 
ond  prior  sole.  Terms  2S^o  deposit  with  order  boionce  COD  S2S  00  doMors 
minimum  order 

MANUFACTURERS: 

WANT  MORE  EXPORT  SALES?  CONTACT:  MICHEL  LEVIT 

METROPOLITAN  OVERSEAS  SUPPLY  CORPORATION 

Manufacturers  and  Distributors  of  Electronic  Products 
1133  BROADWAY  Phoi.e  Ch.Uea  3  nos  NEW  YORK  10,  N.  Y. 


TYPI 


•  PAeiAter 

•  City  0» 

•  PhMe  C« 

•  0t6er 


Lincoln,  Nebr. 
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SEARCHLIGHT  SECTION 


TAB 

Tmats  a  Buy 


TUBES 


Tttiwd  —  -<io#ror?f  eed  dk 

All  TvB«  SwBf«<t  To  ^(«I7 

CNoMfo  Wttliowt  Nofico  Wr(»o**AI* 
•o»  Qf?  PrKOi  [Jj., 


<M44.  1  tl  i44< 

OHi  $  %%  i 

OHI  \  MOO  I  II  i\0 


IHI  0010  i  *4  41 


IM'(.  I  1  M  ^4  40 

IH;t  471  K  i  44  4| 

IHiJ  4  40  i«  41 

IH14  4  14  ,|n| 


4114  I  71  l»  14 

44  •«  lo 

44  OO  nil 


4  44  144  (to  41/0 

I  14  140  I  44  4|«1 

^4  147  I  II  4M44.4 

1H4  t  <1  4f4 

I  41  1H7  I  M  41  U, 

I  40  mil  440  71  44  04. 

4  40  K  II  1041  »l  444  0 

44  11  7101  40  4\0«. 

I  !•  1«  14  14  44  M,  I 

I  04  1«  U  MK  14  1144  4 

OO  1*  10  /4  00  4/1 

I  70  1<  40  4  OO  4/4 

I00i«4l  10  40104 


1  00  44  10  I  4H  0  40  Ol'O 
I  OO  4I>1I  14  iO  040 

1  40  4lll  II  44  047 


/0  7I04  0011  04  loM  77  4-4 

01  7114  I  00  10.14  I  44  10  4H 

4  44  7144  7  40  1041  MkoO  4o  |.l  4 

01  7I4H  7  40  1040  1  n%  lO  4 

41  7IV  14  40  1041  04  k444 

4.1  *174  01  H14.M  10  00  K44H 

1  1.1  7104  4  44  00  4414  4  *4  M44H 

I  14  711  4  1  14  4410  4  04  |  014 

144  7/14  1474  4  44  4417  k^OH 


I  II  4111  44  00  04.04. 

I  II  «M44.4  I  40  olio 

I  U  4f  4  I  71  <  41 

I  M  41  44.  I  04  014 

>  71  44  44.  1  40  0144.  I 

•  I  4404  01  OJO 

04  0\4«.  40  017 

14  44  U,  I  I  14  0  1  04. 

II  44  4  74  Ok44. 

4  40  4/  I  I  01  0k04.  t 

4  40  4/4  I  II  Ok7 

0  40  f  04  '40  OkO 

04  1  1  40  Ot  44. 

O  44  044  I  OO  Ol  O 

I  /O  0  40  I  11  Oi  04. 

1  04  O  4  '  I  OO  Ol  0<  ,  4 

4  OO  O  4  04  .  I  I  00  Ol  - 

10004H4  100  0N4 

t  00  04H4  o>4  I  II  OS04. 

I  lo  04H7  1041  I  If  osr<.  I 

4  40  0  44  M.  I  I  44  Ol‘4<  .  I 


I  II  IV  14. 

I  U  1V4  14.  I 
t  10  1X1 
I  **  1X14 
I  oO  144 
I  10  144 
I  OO  1 404. I 
1  00  1H4 
I  II  1114 
I  II  1117  1/41 


II  N4  1  14  M  44 

IN44.I  I  00  llio  1144 

IN04  .  40  ||»/l  4 

tr44.  I  I  11  «|  14 

11*14  04  II  I  4 

|«»44.|  I  II  I'M 

inio  44  OO  M  *44  .  I 

|B4  I14|  I  II  1<| 

IM  4  I  00  14  4 

104  I  10  44  11 

104  I  oj  44  14 

III  I  ftO  41 1'  147 

I  141.  I  I  II  41  II 

II  «  04|0  I  00  4141  00 

114  I  01  414* 

14  I  10  4141 

I  4  1  I  00  4  I  4  1 


4  -V  04I-M.  00  OO  \-4.  I 

o  10  041  04.  I  i»  fcOM'4 

ll  40  041.4  1  04  00«  * 

11  ,4  044.7  1  00  ooiri.l 

tl  OO  04110  1  00  00|  4 

to  14  04  14  1  10  00»  ' 

I*  10  04k4  1  04»  004.7 

I100o4k0  110  0O||  -4  .  1 

o'4fcMo  /ooooi:* 

10  ol  041  :«.l  t  II  4kOK‘4-  I 

11  '0  04N4  O  OO  00|  '4.  I 
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TYPE  OP-962 


I 


Electron  Tubes 


^  with  the  most  authoritative 
technical  literature  in  the  field 


Twb«  Hondbook-~-AII  Typ^t  HO-S 

■fia  ("H'  *  '’)  I  he  "hihle"  ihe 
indus(r>  <>\cr  2Soo 

djti  aiu)  turves  on  j11  K(  A  re- 
kC  tubes.  |>osser  tubes,  cjihode-rav  lubes, 
lubes,  and  special  tubes  Ibrec  de  luse 
i>:  binders  imprinted  in  Available 

^siripiinn  basis.  Price,  SitMMi  including 
L-  tor  hrst  vear  VX  rue  to  (  ornmercial  I  n^i* 
1^  tor  ilescripiive  folder  and  order  t<irm. 
Receiving  Tube  Monwol — RC-16  (N^^*  \ 
'•j')— ^tiU  paKi'^  New.  conipleielv  up- 

i  <  overs  technic.ll  inforniaiion  on  more 
ino  K<  A  receiving  lubes  and  kinescopes. 
Us  jn  espanded  circuit  section,  enlarged 
non  restsiancc  coupled  amplihcrs.nevs  data 

ii  bode -t«d  low  er  desi)(n,  and  complete  I  v 
d  lube  c  lassiticaiion  charts,  iiu  ludiriK  mini- 
lipcs  and  their  (il  eiiuivaleius  lealures 


reciitier  tubes.  ih>  rairons,  i^nitrons,  and  soltaK^ 
rcKulaiors  lealures  brief  descriptuins,  applica¬ 
tions,  terminal  connection  diagrams,  and  photos 
of  representative  tvpes.  Price,  IS  cents. 

nRhetotubet,  Cothede-Roy  ond  Speciol 
Types  —  Hulletin  <  R  P>- 102  A  (  I  I  '  x 
->20  paKC's  <  oniains  basic  data  on  more  than 
1  \S  siniile-unit,  tw  in-unit,  and  multiplier  phot«>- 
tubes,  cathode-ray  tubes,  camera  lubes,  mono¬ 
scopes  and  tvpes  for  special  applications.  In¬ 
cludes  brief  descriptions,  applications,  terminal 
connections,  and  photos  of  mans  tvpes.  Spectral 
res|H>nse  curves  are  ^tvi-n  for  all  phototubes. 
Price.  1  S  cents. 

□  Receiving  Tubes  for  AM,  FM,  ond  Tele¬ 
vision  ireodcost  ~  Hulletin  — 

pa^es  (  ompletelv  revised  and  brou>tht  up  to 
date  <  ontains  characteristics  on  more  than 
-ISO  K<  A  receiving  lubes  includinK  kinescopes 


kcordin^  to  function,  and  ^roup  tvpes  having 
milar  charac tc  risiic  s  and  same  cathode  voltage. 
iKkei  connection  duKrams  arranged  for  quick 
rvd  easv  reference  Price,  Iti  cents. 

□  Instruction  ioeklets^f  omplete  author* 
i/ed  information  on  individual  K(  A 
ansmiiiin>;  tube  s  and  other  lubes  for  communi- 
iiions  and  industrv  He  sure  to  mention  tube- 
pc  booklet  desired  Single  copv  on  an>  i>|>e 


Power  ond  Cos  Tubes  for  Radio  ond  ln< 

dustry  —  Hulletin  P<  i  - 1 U  1  -  A  (  I  I  '  v  H*  j' 
^a^^is  (  ontains  basic  data  on  more  ihai 
ir  and  walcr-c<M>led  transmuting  tubes 


for  obfoining  the  RCA  tube 
literature  you  need 


RCA  Ce*nm«r(»ol  In^tn^ering 
K42t  N  i 

S«nd  th«  RCA  pwbluotient  b*lew  I  • 

S  le  covvr  cost  of  Hv«  b«ehc  tec  which  rhw 


HR-3  Tube  Horutbeoh  •MO)*  lA) 

RC-16  Re«e<«ir»e  Tube  Menuel  (50  cent*)  (S) 

Rodietron  (>e**9ner't  HendbeeS  ($1  35)*  (C) 

Rower  end  Oo«  Tubes  for  Redio  end  Indusey  (IS  cenH)  (0) 
Pheterubes.  Ce*hede-Rev  end  Speitel  Types  (15  cenfs)  (I) 
Receiving  Tubes  tor  AST  TM  ond  TV  (10  corU«)  (P) 

InseucHon  RoehM  on  tub#  typos  (Froo)  (O) 

'<•«  oppiv  to  U  S  ond  postesuont  only 


